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This r epor t  i s  issued f o r  t h e  use of the  Western Region of the  
National Park Service and f o r  the  use of the  Cooperative National 
Park Resources Studies  Unit i n  f u l f i l l m e n t  of the  requirements of 
the  r e l a t e d  con t rac t  number 8092-0005-100 between t h e  Universi ty of 
Hawaii and t h e  Western Regional Of f i ce  of t h e  National  Park Service.  
The transmission of the  information i n  t h i s  r epor t  is  the  responsi- 
b i l i t y  of Maxwell S. Doty, Botany Department, Universi ty of Hawaii, 
Honolulu, Hawaii, who is Di rec to r  of t h e  Unit .  It has been compiled 
from f i e l d  and conference notes  pr imar i ly  by the  a s s i s t a n t s  Carole 
Packard, Fred B a l l ,  Eddie Smith and o the r s  a s  mentioned i n  t h e  t e x t .  
UH/NPS Unit 
Cooperative National  Park Resources Studies  Unit 
Completed 31 October, 1974 
F r o n t i s p i e c e .  Various  scenes  of UH/NPS Unit  r e s u l t s  d u r i n g  t h e  9 month-01-year. 
A- The Kau s i l v e r s w o r d  i n  f u l l  bloom, one of t h e  r a r e  p l a n t s  of concern l o c a t e d  f o r  
s tudy.  B- The Hawaii Research Cente r ,  t h e  development of which has  t aken  a  g r e a t  
d e a l  of t h e  UH/NPS 01-year funding and e f f o r t .  The l a b o r a t o r y  and v e h i c l e  mainte- 
nance b u i l d i n g  show beyond t h e  j eep .  The l i v i n g  f a c i l i t i e s  a r e  i n  t h e  b u i l d i n g  a t  
t h e  r i g h t .  D e t a i l s  a r e  shown i n  t h e  fo l lowing  photos C ,  G & I. C- Maintenance of 
p r o j e c t  v e h i c l e s  is a  cons tan t  problem eased g r e a t l y  by t h e  new f a c i l i t i e s .  D- The 
a s  y e t  s c a n t i l y  fu rn i shed  day-room o r  lounge a r e a .  E- About 215 of t h e  l a b o r a t o r y  
bench space i n  t h e  new l a b o r a t o r y  which, i n  a d d i t i o n ,  i n c l u d e s  a  s t o r a g e  room-office 
space.  For t h o s e  who n o t i c e  t h e  absence of f a u c e t s ,  t h e  wate r  i s  b e i n g  i n s t a l l e d .  
F- Dining and k i t c h e n  f a c i l i t i e s  a r e  i n s t a l l e d .  These i n c l u d e  r e f r i g e r a t o r s ,  s i n k s  
and c a b i n e t s  n o t  shown. G Two s m a l l  d o r m i t o r i e s  f o r  men and women w i l l  s l e e p  
p e r h a ~ l s  20 when completely f u r n i s h e d .  H- Devis ing t r a p s  and o t h e r  ways of e l i m i n a t i n g  
f e r a l  p i g s  is  one of t h e  s e r i o u s  problems of t h e  Uni t .  M r .  Eddie Smith is shown h e r e  
wi th  one of t h e  f i r s t  models completed. I- Another view of t h e  l a b o r a t o r y  f a c i l i t i e s  
a v a i l a b l e  t o  t h o s e  who a r e  working on UH/NPS Unit-supported p r o j e c t s .  
I. INTRODUCTION 
Largely,  t h e  UH/NPS U n i t ' s  f i r s t  ha l f -year  has  involved a  process  of 
adjustment  of personnel ,  t h e  d e f i n i n g  of goa l s  and t h e  recru i tment  and 
equipping of personnel  f o r  o f f i c e  and f i e l d  ope ra t i ons .  With t h e  over- 
l apping  of t h e  02-year program, t h e  s t a f f ,  be ing  involved i n  bo th ,  h a s  
been busy. Only t h e  work p r o j e c t e d  i n  t h e  F i r s t  P rog re s s  Report f o r  t h e  
01-year is  r epo r t ed  he re .  It i s  d iv ided  i n t o  t h e  fo l lowing  s e c t i o n s :  
11. S t a f f ,  personnel  and o r g a n i z a t i o n  
111. The Hawaii Research Center  (F ron t i sp i ece )  
I V .  Development of o t h e r  f a c i l i t i e s  
V. P rog re s s  on t h e  01-year - a  p r i o r i  work p l an  
(Area A: T ra in ing  f o r  S c i e n t i f i c  Park Resource Evalua t ion ,  
Development and Management. ) 
(Area B: D e s c r i p t i v e  Inventory of Na tu ra l  Resources . )  
(Area C: B i o l o g i c a l  Cont ro l  and Carrying Capac i t i e s . )  
(Area D:  Bas ic  Data Information and Advisory Systems.) 
I n  t h e  c a s e  of t h i s  l a s t  s e c t i o n ,  t h e  arrangement of t h e  F i r s t  Progress  
Report is  fol lowed c l o s e l y .  However, s e v e r a l  new p r o j e c t s  were added and 
s o  a r e  i n t e r s p e r s e d  a s  app rop r i a t e .  The informat ion  provided h e r e  pre- 
supposes t h e  r e a d e r ' s  knowing t h e  con ten t s  of t h e  pre l iminary  r e p o r t ;  
o therwise  read ing  t h i s  r e p o r t  should be done wi th  t h e  pre l iminary  r e p o r t  
i n  hand. 
11. STAFF, PERSONNEL AND ORGANIZATION 
The s t a f f  was i nc reased  t o  fou r  and i s  now be ing . reduced  and w i l l  be  
two a t  t h e  end of October a s  t h i s  r e p o r t  i s  completed. A t  i t s  peak i t  
cons i s t ed  of : 
Mrs. Carole  Packard, Adminis t ra t ive  A s s i s t a n t  
M r .  Fred B a l l ,  F i e l d  A s s i s t a n t  
M r .  Eddie Smith, F a c i l i t i e s  Manager 
M r .  I smael  Trono, Technician 
This  s t a f f  ha s  been r e spons ib l e  f o r  most of what is  r epo r t ed  below w i t h  
t h e  work of o t h e r s  be ing  s p e c i f i c a l l y  i d e n t i f i e d .  The r educ t ion  i n  s t a f f  
and t h e  o p e r a t i o n a l  r e o r g a n i z a t i o n  a r e  be ing  made i n  o r d e r  t o  o b t a i n  more 
involvement by non-UH/NPS Unit  personnel  and t o  m e e t  t h e  d i f f e r e n t  r equ i r e -  
ments of t h e  02-year. Funding thus  r e l e a s e d  is  be ing  turned  t o  more d i r e c t  
r e sea rch  suppor t .  
I n  o rde r  t o  develop a  group of p r o f e s s i o n a l  s c i e n t i s t s  having f i r s t -  
hand f a m i l i a r i t y  w i th  Hawaii 's  Nat iona l  Parks ,  t h e  i n t e r e s t  of t h e  follow- 
i n g  p r o f e s s i o n a l s  has  been e l i c i t e d .  
P r i n c i p a l  Resource Group Personnel  
D r .  Agat in  Abbott D r .  Char les  Lamoureux 
D r .  Andrew Berger D r .  John Maciolek 
D r .  Hampton Carson D r .  Gordon MacDonald 
D r .  L in s l ey  Gressitt D r .  Dieter Mueller-Dombois 
D r .  Elmo Hardy M r .  Sau l  P r i c e  
D r .  P h i l i p  H e l f r i c h  D r .  John Randal l  
D r .  Al i son  Kay D r .  Yoneo Sagawa 
D r .  N .  P. Kefford D r .  William Theobald 
In a d d i t i o n ,  t h e  i n t e r e s t  of a good many o t h e r s  has  been s o l i c i t e d ,  e . g . ,  
tllose i n  a l i s t  of a s s o c i a t e d  agency personnel  and o t h e r  Un ive r s i t y  of 
Hawaii, Bishop Museum and p r o f e s s i o n a l  government agency s t a f f  members. 
Meetings have been he ld  w i t h  t h e  c u r r e n t  members of t h e  Resources 
Group and o t h e r s  i n  d i f f e r e n t  combinations.  Often t h e s e  have involved 
NPS personnel .  The i n i t i a l  such UH/NPS Unit  meeting i n  A p r i l  inc luded  
l e a d e r s  f r o m t h e  Resources Group a s  w e l l  a s  t h e  supe r in t enden t s  and s t a f f  
members from t h e  t h r e e  Parks i n  Hawaii. The Chief S c i e n t i s t  of t h e  
Western Region, t h e  S t a t e  i r e c t o r  and the  D i r e c t o r  of t h e  Na t iona l  Park 
Se rv i ce  Laboratory p a r t i c i p a t e d  i n  t h i s  day-long meeting a s  w e l l .  
111. THE HAWAII RESEARCH CENTER 
Use of t he  o ld  C i v i l i a n  Conservat ion Corps s i t e  a s  a  r e sea rch  c e n t e r  
ha s  been i n i t i a t e d  l a r g e l y  a s  per  t h e  p lan  o r i g i n a l l y  advanced by 
t h e  Park Research and t h e  Bureau of Spor t s  F i s h e r i e s  B i o l o g i s t s .  This  
was urged on t h e  Unit  by t h e  g e n e r a l  r e a l i z a t i o n  t h a t  (F ron t i sp i ece )  
l a b o r a t o r y  f a c i l i t i e s  and more r e s i d e n t i a l  f a c i l i t i e s  were needed and by 
r e c o g n i t i o n  of t h e  Pa rk ' s  e v e n t u a l  need f o r  t h e  r e s idences  now used f o r  
t he se  purposes.  
The p l an  be ing  followed was formed i n  conference w i th  most of t hose  
whom we expec t  t o  be  t h e  p r i n c i p a l  u s e r s  a s  w e l l  a s  w i t h  Mssrs. 
James K. Baker and Winston Banko and s e v e r a l  Park s t a f f  members, i nc lud ing  
t h e  Park super in tendent .  The former two provided t h e  name, Hawaii 
Research Center .  The work done i s  enumerated and f i gu red  below. 
The a c t i v i t i e s  a n t i c i p a t e d  a s  dominating t h e  scene a t  t h e  Hawaii 
Research Center  a r e  widely va r i ed .  Of them only some examples a r e  given 
here .  The purpose of t h e i r  l i s t i n g  i s  t o  show t h e  types  of in format ion  
f e l t  by t h e  UH/NPS Unit  t o  b e  needed f o r  management purposes  and t h e  
v a r i e t y  of b i o l o g i c a l  u se r  i n t e r e s t .  
The te rmina t ing  I n t e r n a t i o n a l  B io log ica l  Program (=IBP) l eaves  
s e v e r a l  research  programs of va lue  t o  t h e  program of t h e  UH/NPS Unit i n  
an  unf in ished  s t a t e  i n s o f a r  a s  some f i e l d  work i s  concerned. Furthermore, 
c e r t a i n  p a r t s  of t h e  b a s i c  support  program of t h e  IBP a r e  be ing  cont inued,  
e .g . ,  s t u d i e s  of r egene ra t ion  of t h e  t r e e ,  Acacia - koa, and monitor ing of 
both weather  a t  IBP c l i m a t i c  s t a t i o n s  and t h e  popula t ions  i n  enc losure  
a r e a s  where graz ing  by f e r a l  animals i s  prevented.  This  work and t h e  
management of v e h i c l e s  and l i v i n g  q u a r t e r s  i s  be ing  done by t h e  UH/NPS 
U n i t ' s  f a c i l i t i e s  manager a t  Volcanoes who does t h i s  work under t h e  d i r ec -  
t i o n  of D r .  D i e t e r  Mueller-Dombois, t he  p re sen t  IBP d i r e c t o r .  
Learning t h e  causes of s p e c i e s  r a r i t y  o r  what may b e  endangering 
them was b a s i c  t o  t h e  o r i g i n a l  proposa l  f o r  t h i s  l abo ra to ry  by Mssrs. 
Baker and Banko. The r a r e  and endangered b i r d s ,  t h e  major purpose of 
the  Bureau of Spor t s  F i s h e r i e s '  program i n  t h e  Park,  a s  w e l l  a s  t h e  p l a n t s  
and i n s e c t s ,  which a r e  t h e  major i n t e r e s t  of t h e  Un ive r s i t y  group, r e q u i r e  
l abo ra to ry ,  a v i a r y  and propagat ion f a c i l i t i e s .  A l l  t h e s e  o r  space f o r  
t h e s e  a r e  be ing  provided a t  t h e  p re sen t  s i t e .  
The s i t e  can s e r v e  a s  headquar te rs  f o r  t h e  RBI -ac t iv i t i e s  of 
D r .  G a r r e t t  Smathers and h i s  Nat iona l  Park Se rv i ce  Science Center-based 
e f f o r t  t o  develop a  more s o p h i s t i c a t e d  system of acces s  t o  t h e  complex 
n a t u r a l  h i s t o r y  of t h e  Parks.  
Res tor ing  t h e  n a t i v e  p l a n t  popula t ions  i s  a major a c t i v i t y  of t h e  
Park ' s  w i l d l i f e  management program. For t h i s  purpose, a  p l a n t  propaga- 
t i o n  f a c i l i t y ,  l a r g e l y  a greenhouse, had been planned t o  go elsewhere. 
Now the i n s t a l l a t i o n  has been r e s i t e d  f o r  development a t  t he  Hawaii 
Kcsearch Center .  Here i t s  p r a c t i c a l  goa l s  can follow c l o s e l y  t h e  develop- 
ments t h a t  a r e  expected t o  emanate from the  research  programs a t  t he  Center  
To i n i t i a t e  development of t h e  Hawaii Research Center ,  mod i f i ca t i on  
of two ( f r o n t i s p i e c e )  of t h e  o l d  CCC-camp b u i l d i n g s  h a s  been i n i t i a t e d .  
A t  t h e  same t i m e ,  t h e  Park Se rv i ce  has  undertaken t o  improve t h e  remainder 
of t h e  b u i l d i n g s  f o r  use of l a r g e  groups t h a t  w i l l  have shor t - te rm objec-  
t i v e s  i n  t h e  Parks such a s  t h e  Job Corps and v a r i o u s  o t h e r  educa t iona l  
groups. The ground p l a n  (Fig.  1 )  shows t h e  r e l a t i o n s h i p  of t h e  b u i l d i n g s ,  
t h e  grounds and t h e  surrounding mixed f o r e s t  dominated by Met ros ideros ,  
t h e  dominant Hawaiian f o r e s t  tree. This  s i t e  i s  about  one m i l e  from Park 
Headquarters  and s o u t h e a s t  of Kilauea Caldera  between t h e  Cra t e r  R i m  Road 
and Kilauea I k i .  A t  p r e s e n t ,  t h e  ca rpen t ry  and p a i n t i n g  a r e  completed. 
Con t r ac t s  have been l e t  f o r  t h e  plumbing and e l e c t r i c a l  work and, a s  an 
02-year p r o j e c t ,  t h i s  should be  completed du r ing  t h e  coming month. 
Planning t h e  o p e r a t i o n  of t h e  UH/NPS U n i t ' s  p a r t  of t h e  Hawaii 
Research Center  i s  under way. The next  s t e p  i s  t o  n e g o t i a t e  arrangements 
f o r  maintenance and u t i l i t i e s .  The i r  c o s t  w i l l  probably l a r g e l y  be  spread 
i n  t u r n  among t h e  i n d i v i d u a l  p r o j e c t s  u s ing  t h e  f a c i l i t i e s ,  b u t  t h e  pre- 
c i s e  way t h i s  w i l l  be  done has  no t  y e t  been decided.  The IBP program 
p l a n s  t o  move t o  t h e  Hawaii Research Center a s  soon a s  t h e s e  l a s t  d e t a i l s  
a r e  s e t t l e d .  
I V .  DEVELOPMENT OF OTHER FACILITIES 
To f a c i l i t a t e  work on Kipahulu Val ley ,  a f i e l d  l a b o r a t o r y  and means 
o f  t r a n s p o r t a t i o n  was ob ta ined  by t h e  purchase of a  19-foot camper mounted 
on a  314-ton t ruck .  This  has  been used only i n  some i n i t i a l  exp lo ra to ry  
work thus  f a r  and has  proven very  s a t i s f a c t o r y .  
The f a c i l i t i e s  a t  t h e  Un ive r s i t y  f o r  a  t e c h n i c i a n  who w i l l  do i l l u s -  
t r a t i n g ,  l a b o r a t o r y  p r e p a r a t i o n  and some in s t rumen ta t i on  work have been 

improved. This  has  meant purchasing of equipment, b u t  l i t t l e  beyond 
drawing ins t ruments  and m a t e r i a l s .  Seve ra l  have a v a i l e d  themselves of 
t h e  s e r v i c e s  of t h e  t e c h n i c i a n  t hus  f a r  and t h i s  seems t o  be  a s a t i s -  
f a c t o r y  f a c e t  of our  ope ra t i ons .  
O f f i c e  equipment has  been ob ta ined ,  s t a t i o n e r y  p r i n t e d ,  t e lephones  
i n s t a l l e d  and t h e  fo l lowing  r e p o r t s  produced: 
No. 1 F i r s t  Progress  Report 01-year 
No. 2 Berger:  Bi rd  Proposa l  
No. 3 Mueller-Dombois: Ohia Dieback Proposa l  
No. 4 Mueller-Dombois & Fosberg: Vegeta t ion  Maps of 
Volcanoes 
No. 5 Cary: P l a n t  Check L i s t  f o r  Volcanoes 
No. 6 01-year F i n a l  Report 
V .  PROGRESS ON THE 01-YEAR A PRIOR1 WORK PLAN 
The "01-year1' has  a c t u a l l y  been February through mid-October, a 
pe r iod  of e i g h t  and a h a l f  months. During t h i s  pe r iod ,  c o n s i d e r a t i o n  has  
been g iven  t o  t h e  s c i e n t i f i c  program f o r  each of Hawaii ' s  Na t iona l  Parks .  
The purpose of t h i s  work p l a n  has  been t o  engender a c t i v i t y .  The approach 
of t h e  01-year c o n t r a c t  has  been most ly  encouraging members of t h e  
Resources Group t o  move toward t h e  s tudy  of such problems a s  appear i n  t h e  
fo l lowing  l i s t .  I n  some cases ,  p rov i s ion  o r  development of needs i n  t h e  
way of f a c i l i t i e s  o r  methods has  been t h e  approach. The r e s u l t s  of t h i s  
a c t i v i t y  w i l l  appear  mostly i n  r e p o r t s  on t h e  02-year c o n t r a c t .  
AREA A 
TRAINING FOR SCIENTIFIC PARK RESOURCE EVALUATION, 
DEVELOPMENT AM) MANAGEMENT 
The c e r t i f i c a t e  program i n  r e s o u r c e  management i s  t h e  s p e c i a l  p r o j e c t  
of D r .  C h a r l e s  H. Lamoureux. It i s  p r e s e n t l y  b e i n g  reviewed by s e l e c t  
members of t h e  Graduate  F a c u l t y .  Once consen t  i s  o b t a i n e d  c o l l e c t i v e l y  
from t h i s  group, a f o r m a l  c o u r s e  p r o p o s a l  w i l l  b e  s u b m i t t e d  t o  t h e  
Graduate  Counc i l  f o r  t h e i r  p e r u s a l  and a p p r o v a l .  R e c e i p t  of a p p r o v a l  i s  
a n t i c i p a t e d  t o  occur  by January  of 1975, i n  which c a s e  t h e  program cou ld  
b e  implemented t h e  f o l l o w i n g  September a t  t h e  e a r l i e s t .  
AREA B 
DESCRIPTIVE INVENTORY OF NATURAL RESOURCES 
a. P l a n  and ,  a s  f e a s i b l e ,  i n i t i a t e  a s t u d y  of Kipahulu V a l l e y  
See Area C ,  i t e m s  a .  and e . 4  below, on c a r r y i n g  c a p a c i t y  and p i g  
c o n t r o l ,  and Area D ,  i t e m s  c .  and d .  below. 
The concern f o r  d e t e r m i n i n g  c a r r y i n g  c a p a c i t y  and f o r  p r e s e r v i n g  
t h e  r e l a t i v e l y  p r i s t i n e  n a t u r e  of Kipahulu h a s  been t h e  s u b j e c t  of 
s e v e r a l  i n f o r m a l  mee t ings .  It seems c l e a r  a n  immediate e f f o r t  s h o u l d  b e  
made t o  reduce  and remove t h e  f e r a l  an imals .  The u s e  of h o r s e s  i n  t h e  
a r e a  i s  thought  t o  b e  t h e  most l i k e l y  avenue of e x o t i c  p l a n t  i n v a s i o n .  
The remote  n a t u r e  of even t h e  more a c c e s s i b l e  lower end of t h e  v a l l e y  
l e d  t o  purchase  of a  mobi le  l a b o r a t o r y  and f i e l d  h e a d q u a r t e r s  i n  t h e  form 
of a  3/4-ton t r u c k  and 19-foot camper. T h i s  f a c i l i t y  h a s  been  used on 
b u t  two o c c a s i o n s  t h u s  f a r ,  b u t  w i t h  c o n s i d e r a b l e  s u c c e s s .  
The c a r e f u l  approach t o  o b t a i n i n g  management recommendations f o r  
Kipahulu V a l l e y  have l e d  t h e  UH/NPS U n i t  t o  view w i t h  f a v o r  t h e  i d e a  of 
developing methodology o u t s i d e  Kipahulu r a t h e r  than  r i s k  damaging mis takes  
w i t h i n  i t .  The NSF-sponsored undergraduate  s t u d e n t  s t u d i e s  i n  t h e  nearby 
Waihoi Val ley and i n  t h e  Upper Hana Ra in fo re s t  should provide  considera-  
b l e  guidance. The i r  r e p o r t s  a r e  n o t  y e t  f i n i s h e d .  
I n  t h e  meanwhile, Mrs. Ruth Gay is a n t i c i p a t i n g  a  January ,  1975, 
v i s i t  t o  both Kipahulu and t h e  NSF-student s tudy  a r e a s .  Her o b j e c t i v e s  
a r e  t o  o b t a i n  f i r s t -hand  f a m i l i a r i t y  f o r  planning purposes.  
b. Prepare  i n  q u a n t i t a t i v e  terms d e s c r i p t i o n s  of t h e  Hawaiian 
e c o s y s t c .  H i s t o r i c  changes w i l l  be  inc luded .  
A s y n t h e s i s  volume is  c u r r e n t l y  i n  p repa ra t i on  which w i l l  i nc lude  
a l l  p r o j e c t s  and d a t a  a s s o c i a t e d  w i th  t h e  IBP s t u d i e s  conducted p r i m a r i l y  
a t  a  few s i t e s  between 4300 and 6700 f e e t  e l e v a t i o n  a long  t h e  t r a n s e c t  
formed by t h e  Mauna Loa Truck T r a i l .  Other ecosystem s t u d i e s  a r e  i n  pro- 
g r e s s  e lsewhere,  i nc lud ing  some be ing  planned f o r  marine a r e a s .  
Maps a s  ove r l ays  t o  a  reduced s e t  of topographic  maps have been 
prepared.  These form Technica l  Report No. 4  of t h e  UH/NPS which has  j u s t  
been d i s t r i b u t e d  a s  authored by D r s .  D i e t e r  Mueller-Dombois and F. R. 
Fosberg. The purpose of Technica l  Report No. 4 is  t o  provide  working 
cop ie s  of t h i s  in format ion  of t h e  appendix t o  Doty & Mueller-Dombois, 
1966, "Atlas  f o r  Bioecology S t u d i e s  i n  Hawaii Volcanoes Nat iona l  Park" 
of which only  two cop ie s  were prepared i n i t i a l l y .  I t  is a n t i c i p a t e d  t h i s  
w i l l  promote q u a n t i f i c a t i o n  d e s c r i p t i o n s  of t h e  Park ecosystems. 
Operat ion of f o u r  weather s t a t i o n s  con ta in ing  appa ra tu s  f o r  measuring 
r e l a t i v e  humidity and r a i n f a l l  a s  w e l l  a s  temperature  l o c a t e d  a long  t h e  
Mauna Loa S t r i p  Road between t h e  above e l e v a t i o n s  i s  be ing  cont inued t o  
ga the r  more q u a n t i t a t i v e  d a t a  on t h e  Volcanoes ecosystems. Another is  i n  
t h c  Kilauea Fo re s t  Reserve nearby and a l l  a r e  manned by t h e  UH/NPS s i t e  
manager. The d a t a  from t h e s e  s t a t i o n s  a r e  c o l l e c t e d  every Monday and 
forwarded t o  D r .  K i m  Bridges a t  t h e  Un ive r s i t y  of Hawaii and D r ,  Bridges 
inco rpora t e s  them i n  the  computer-based d a t a  bank. 
c .  L i s t  t h e  r a r e ,  endangered and i n t e r e s t i n g  p l a n t  and b i r d  s p e c i e s  
of Hawaii through coopera t ive  programs t o  be  sought w i th  t h e  
S t a t e  D iv i s ion  of F ish  and Game and t h e  Bureau of Sport  
F i s h e r i e s  and Wi ld l i f e .  The same w i l l  b e  done i n  time f o r  
o t h e r  groups of organisms and phenomena. 
P l a n t s :  work ongoing, a ided  i n  p a r t  by D r .  F. R.  Fosberg of t h e  
Smithsonian I n s t i t u t e ,  who has  submit ted a  l i s t  of Hawaii 's  r a r e  and 
endangered p l a n t s .  Th i s  is be ing  publ ished by t h e  P a c i f i c  T rop ica l  
Botanica l  Gardens and should be  a v a i l a b l e  soon. 
I n s e c t s :  t h e  UH/NPS Unit has  been reorganiz ing  and typing  t h e  cur- 
r e n t  l i s t  of r a r e ,  endangered and be l i eved -ex t inc t  s p e c i e s .  This  
9-page list be ing  prepared and e d i t e d  by Wayne Gagne of t h e  
B.P. Bishop Museum, i s  no t  a t  a l l  f i n a l ,  b u t  a t  p resent  308 s p e c i e s  a r e  
l i s t e d .  While not  f o r  p u b l i c a t i o n ,  i t  i s  included a s  Appendix No. 1 t o  
t h i s  r e p o r t .  D r s .  Hampton Carson and Elmo Hardy a r e  cont inuing  t h e i r  
s t u d i e s  of t h e  i n s e c t s  i n  Hawaii Volcanoes Nat iona l  Park and w i l l  concern 
themselves f o r  c e r t a i n  of t he  r a r e  spec i e s .  They w i l l  b e  u t i l i z i n g  t h e  
Hawaii Research Center  f a c i l i t i e s .  
Bi rds :  t h e  work of D r .  S h e i l a  Conant i s  expected t o  cont inue .  She 
w i l l  b e  e l u c i d a t i n g  t h e  b io logy  of t h e  endemic s p e c i e s  and has  prepared 
a  proposa l  f o r  t h e  f inanc ing  needed. Likewise, we a n t i c i p a t e  both s h e  
and D r .  Andrew Berger w i l l  b e  u s ing  t h e  Hawaii Research Center f a c i l i t i e s  
;>I V o l c a n o e s  a n d  t h e  Mobile F i e l d  Headquarters  a t  Haleakala .  D r .  Rerger 
s{~ l )a l i  [ ctl ;I prcbl l r n i n a r y  p roposa l  1-or s tudy o f  the Volcanots b L  rtJs ant1 i s  
now r e v i s i n g  t h i s  i n  more d e f i n i t i v e  terms i n  r e f e rence  t o  t h e  o b j e c t i v e s .  
He has  j u s t  been involved i n  meetings wi th  Washington, D . C . ,  and wi th  
l o c a l  Bureau of Spor t s  F i s h e r i e s  personnel  on t h e  needs f o r  r econs t i -  
t u t i n g  t h e  Hawaiian n a t i v e  b i r d  popula t ions .  H i s  work i s  expected t o  
concern i t s e l f  wi th  such e x o t i c s  a s  Mergilo and L e i o t h r i x ,  both aggres s ive  
s p e c i e s  bound t o  have an e f f e c t  on t h e  n a t i v e  b i r d  popula t ions .  
The o b j e c t i v e s  of t h e s e  o r n i t h o l o g i s t s  is t o  o b t a i n  t h e  s tandard  
e c o l o g i c a l  and breeding  biology informat ion  on each of t h e  n a t i v e  and 
th rea t en ing  e x o t i c  b i r d s .  There a r e  a t  l e a s t  67 p o i n t s  of breeding 
biology information needed f o r  each of t he  26 Hawaiian s p e c i e s  f o r  which 
adequate  knowledge is necessary f o r  popula t ion  management and, a s  i nd i -  
c a t e d ,  r e s t o r a t i o n .  Very l i t t l e  of t h i s  in format ion  is  a v a i l a b l e  now and 
i n t e r f e r e n c e  a t  any p o i n t  could mean endangerment t o  t h e  s p e c i e s  o r  may 
now be  the  reason such s p e c i e s  a r e  endangered o r  r a r e .  
d. Complete r e v i s i o n  of p l a n t  c h e c k l i s t s  and herbarium updat ing 
f o r  H.V.N.P. & Haleakala  Nat ional  Park. 
Under the  d i r e c t i o n  of D r .  William Theobald, t h e  h e r b a r i a  of bo th  
Haleakala and Volcanoes were brought  t o  t he  Botany Department a t  t he  
Univers i ty  i n  Honolulu, updated nomenclatural ly ,  r epa i r ed  and r e l abe l ed  
a s  found d e s i r a b l e .  They have both been re turned  t o  t h e  r e s p e c t i v e  Parks.  
A t  p r e s e n t ,  the  Hawaii Volcanoes National  Park herbarium con ta ins  
approximately 1550 specimens, most of which a r e  from va r ious  p a r t s  of t h e  
Park a rea .  The remaining a r e  from a r e a s  o u t s i d e  t h e  Park on t h e  Big 
I s l and  i t s e l f ,  o r  from one of t h e  o t h e r  major i s l a n d s .  These specimens 
inc lude  about 192 f e r n s  and f e r n  a l l i e s ,  5 gymnosperms, 303 monocots and 
1050 d i c o t s .  They a r e  arranged a l p h a b e t i c a l l y  by fami ly  w i t h i n  t h e  major 
groups. Except f o r  a  few r e c e n t  c o l l e c t i o n s  made by D r .  C .  H .  Lamoureux 
mainly i n  t h e  Kipuka Puaulu a r e a  i n  t h e  19601s,  most of t h e s e  co l l ec -  
t i o n s  d a t e  from t h e  1930's and 1940's .  The l a t t e r  were made by workers 
such a s  G. E. Olson, H. Moreley, G. 0.  Fagerlund,  R. L. Fowler and 
A. L. Mi tche l l .  
V i rg in i a  Carey, u t i l i z i n g  t h e  c u r r e n t  p ro to type  d a t a  system whereby 
the  d a t a  a r e  on magnetic t ape ,  is producing t h e  a n t i c i p a t e d  r ev i sed  
c h e c k l i s t  of t he  Park p l a n t s .  This ,  a s  Technical  Report No. 5 ,  i s  
expected t o  be  d i s t r i b u t e d  s h o r t l y .  A s  can w e l l  be a n t i c i p a t e d ,  such a  
l i s t  w i l l  have t o  be  rev ised  many t imes b e f o r e  becoming a t  a l l  s t a b l e .  
A survey of t h e  c o l l e c t i o n s  i n  t h e  Park h e r b a r i a  revea led  t h e  need 
f o r  ex t ens ive  new c o l l e c t i o n s  t o  o b t a i n  a s  p o s s i b l e  any r ecen t  introduc-  
t i o n s ,  y e t  undescribed s p e c i e s  o r  v a r i e t i e s  and range ex tens ions ;  a s  w e l l  
a s  a  b e t t e r  understanding of t h e  d i s t r i b u t i o n a l  p a t t e r n s  of t he  Park 
p l a n t s  i n  genera l .  Also, more r ecen t  lava  f lows and animal d i s tu rbances  
have probably changed va r ious  a s p e c t s  of t h e  f l o r a .  This  i s  a  r a t h e r  long 
term p r o j e c t  now under way under D r .  W i l l i a m  Theobald's d i r e c t i o n .  
I n  o rde r  t o  f a c i l i t a t e  t h e  p repa ra t ion  of t h e s e  sys temat ic  co l l ec -  
t i o n s  and avoid r e p e t i t i o n  of what has  a l r eady  been c o l l e c t e d  by e a r l i e r  
workers ,  known l o c a l i t i e s  were p l o t t e d  on 1:24000 topographic maps of t he  
a r ea .  A s  suspec ted ,  t hese  revea led  t h a t  most of t h e  c o l l e c t i o n s  had 
been made i n  j u s t  a  few i s o l a t e d  o r  convenient a r e a s  of s tudy.  These few 
inc lude  Kipuka Puaulu, Kipuka K i ,  Kipuka Nene, H i l i n a  P a l i  and t h e  Park 
r e s i d e n t i a l  a r ea .  Most of t hese  c o l l e c t i o n s  have been l i s t e d  i n  Doty and 
Mueller-Dombois (1966) before .  A s  a  r e s u l t ,  i t  was decided t h a t  a  gene ra l  
p l a n t  c o l l e c t i o n  should be made cover ing  a s  many a r e a s  of t he  Park a s  pos- 
s i b l e  hefore a t tempt ing  t o  prepare  a  new l is t  adding j u s t  the  few co l l ec -  
t i o n s  t h a t  have been made s i n c e  1966. A new master  l i s t  w i l l  be  prepared 
a t  a  l a t e r  d a t e  when a l l  of t h e  accumulated d a t a  can be analyzed.  When- 
ever  time pe rmi t t ed ,  c o l l e c t i o n s  were a l s o  made i n  a r e a s  ad j acen t  t o  
t h e  Park and, though no t  a  p a r t  of t h i s  p r o j e c t ,  on o t h e r  p a r t s  of t h e  
i s l a n d .  
During t h e  time i n  t h e  f i e l d  t h i s  summer, d a i l y  and 2- t o  3-day 
t r i p s  were made over much of t h e  a rea .  On one occas ion  a  h e l i c o p t e r  was 
made a v a i l a b l e  by t h e  Park Super in tendent ,  M r .  Bryan Harry and r ange r ,  
M r .  Donald Reeser f o r  a  t r i p  t o  t h e  Puu Keone a r e a .  On weekends, 
s e v e r a l  t r i p s  were a l s o  made i n t o  t h e  Olaa Fores t  Reserve, t h e  Kilauea 
Fores t  and t h e  f o r e s t s  a long t h e  Saddle Road f o r  comparative s tudy .  
Many n a t i v e  and in t roduced  t a x a  have been c o l l e c t e d  wi th  new d i s t r i b u -  
t i o n  records  obta ined .  I n  a l l ,  some 500 c o l l e c t i o n s  were made, i nc reas -  
i n g  t h e  t o t a l  number of Park c o l l e c t i o n s  by over  33-1/3 per  cen t .  F ive  
t o  s i x  d u p l i c a t e s  were c o l l e c t e d  of each s p e c i e s  f o r  d i s t r i b u t i o n  t o  
va r ious  o t h e r  i n s t i t u t i o n s  inc lud ing  t h e  Un ive r s i t y  of Hawaii, Depart- 
ment of Botany, t h e  Bishop Museum and t h e  Smithsonian I n s t i t u t i o n  a s  
w e l l  a s  t h e  Park h e r b a r i a .  
The c o l l e c t i o n s  made f o r  t h e  Park and Un ive r s i t y  h e r b a r i a  a r e  i n  
t h e  process  of be ing  mounted on herbarium paper and a s  of now over 300 
specimens have been prepared. I n  a d d i t i o n ,  s i n c e  t h e r e  were no herbarium 
c o l l e c t i o n s  of mosses i n  t h e  Park herbarium, t h e s e  too  were c o l l e c t e d .  
About 75 such c o l l e c t i o n s  have been made and a  s e t  of t h e s e  w i l l  a l s o  b e  
depos i ted  i n  t h e  Park herbarium. I d e n t i f i c a t i o n  and typing  of l a b e l s  
w i l l  be  done i n  Honolulu wi th  t h e  use of Bishop Museum and Un ive r s i t y  of 
Hawaii herbarium and l i b r a r y  f a c i l i t i e s .  I n  t h e  f i e l d ,  many c o l o r  photo- 
graphs of p l a n t s  were taken t h a t  could l a t e r  b e  of va lue  f o r  demonstrat ion 
p u r p o s e s .  
A t  t h e  b e g i n n i n g ,  many problems had t o  b e  faced  due t o  t h e  l a c k  of 
equipment s u c h  as c o r r u g a t e d  b o a r d s ,  p r e s s e s ,  s t r a p s  and t h e  d r y e r  needed 
f o r  t h e  p r o p e r  c a r e  of t h e  p l a n t s  c o l l e c t e d .  However, t h e s e  problems 
were  overcome w i t h  p r o v i s i o n  of t h e  n e c e s s a r y  s u p p l i e s  from t h e  Depar t -  
ment of Botany, U n i v e r s i t y  of Hawaii. It was dec ided  t o  have a d r y e r  
made through t h e  Park  s e r v i c e s  c a r p e n t r y  workshop, t o  s p e c i f i c a t i o n s  
provided.  With such  e s s e n t i a l  equipment i n  hand, i t  was p o s s i b l e  t o  
c a r r y  o u t  t h e  work smoothly and e f f i c i e n t l y .  
A s  mentioned earlier t h e  specimens i n  t h e  Park  herbar ium a r e  a r r a n g e d  
i n  a l p h a b e t i c a l  o r d e r  by fami ly  w i t h i n  groups  such  as f e r n  a l l i e s ,  f e r n s ,  
gymnosperms, monocots and d i c o t s .  No a t t e m p t  was made t o  r e a r r a n g e  them 
i n t o  any o t h e r  sys tem of c l a s s i f i c a t i o n .  However, i t  was thought  b e s t  
t o  f o l l o w  D r .  W. H. Wagner's sys tem of c l a s s i f i c a t i o n  of t h e  Hawaiian 
P t e r i d o p h y t e s  r a t h e r  t h a n  t o  l e a v e  a g r e a t  number of t a x a  under t h e  one  
major  f a m i l y ,  Po lypodiaceae .  New f a m i l y  f o l d e r s  f o r  t h e s e  t a x a  were  
made and new f a m i l y  name c a r d s  f o r  a l l  f a m i l i e s  of f e r n s ,  monocots,  
d i c o t s ,  e t c . ,  were  made i n  o r d e r  t o  f a c i l i t a t e  t h e i r  q u i c k  and e a s y  
f i n d i n g .  Work was a l s o  s t a r t e d  on a n  i n v e n t o r y  of t h e  f e r n  and f e r n  
a l l i e s  specimens i n  t h e  herbar ium.  The d a t a  on t h e  specimen s h e e t s  were  
t r a n s f e r r e d  t o  5" x 8" c a t a l o g u e  c a r d s .  These w i l l  be  used i n  t h e  n e a r  
f u t u r e  t o  produce a c h e c k l i s t  of t h e  f e r n s  and f e r n  a l l i e s  found w i t h i n  
t h e  Park.  
Three  f u r t h e r  needs  were e x p r e s s e d  by t h e  UH/NPS U n i t ' s  b o t a n i s t s .  
F i r s t ,  i n  o r d e r  t o  f u r t h e r  u p d a t e  t h e  he rbar ium and a s s u r e  t h e r e  b e i n g  
complete  r e f e r e n c e  c o l l e c t i o n  of t h e  p l a n t s  found w i t h i n  t h e  P a r k ,  more 
c o l l e c t i n g  i s  needed. Second, once completed,  t h e  i n v e n t o r y  o f  t h e  p l a n t  
s p ~ c i m e n s  a v a i l a b l e  i n  t h e  herbar ium should  b e  m a i n t a i n e d .  F i n a l l y ,  
i t  was a l s o  f e l t  a  r e f e r e n c e  l i b r a r y  shou ld  b e  main ta ined  w i t h  t h e  he r -  
barium. 
e. D e s c r i b e  t h e  C i t y  of Refuge f i s h  p o p u l a t i o n s  and s k e t c h  a  
p l a n  f o r  t h e i r  p r e s e n t a t i o n  t o  t h e  p u b l i c .  
D r .  Le igh ton  Tay lor  of t h e  U . H .  Coopera t ive  F i s h e r i e s  Uni t  and 
o t h e r  i c h t h y o l o g i s t s  propose t o  conduct a  su rvey  of t h e  f i s h  p o p u l a t i o n s  
of Honaunau sometime i n  November. A p r o p o s a l  t o  o b t a i n  s u p p o r t  f o r  t h i s  
work h a s  been d r a f t e d  f o r  m o d i f i c a t i o n  and submiss ion  t o  o b t a i n  f u n d i n g  
f o r  t h e  s t u d y  which must cover  t h e  s e a s o n s  a d e q u a t e l y  t o  p r o v i d e  informa- 
t i o n  t h a t  w i l l  b e  r e l i a b l e  f o r  management d e c i s i o n s .  The c o s t s  of t h i s  
s t u d y  a r e  beyond t h e  limits t h e  UH/NPS b a s i c  fund ing  w i l l  a l l o w .  
With D r .  A r t h u r  Reed of t h e  U n i v e r s i t y  Zoology Department,  c o n s i d e r -  
a t i o n  i s  b e i n g  g i v e n  t o  i d e a s  f o r  i n t e r p r e t i v e  p r e s e n t a t i o n s  of t h e  
f i s h e s  used by t h e  o l d  Hawaiians.  
f .  Begin t h e  l o c a t i o n  of s t o c k s  of t h e  r a r e ,  endangered and 
i n t e r e s t i n g  s p e c i e s  of Hawaii ,  d e s c r i b e  t h e i r  s t a t u s  and i n i -  
t i a t e  i n v e s t i g a t i o n s  of t h e i r  p r o p a g a t i v e  b i o l o g y  and n a t u r a l  
r e s e r v e  r e q u i r e m e n t s ,  s e e k i n g  t o  make t h i s  a  c o o r d i n a t e d  e f f o r t  
w i t h  such a g e n c i e s  as t h e  S t a t e  D i v i s i o n  of F i s h  and Game, 
t h e  Bureau of S p o r t  F i s h e r i e s  and b o t h  t h e  Lyon and P a c i f i c  
T r o p i c a l  Gardens. 
S t u d i e s  a r e  under way by a goodly number of competent i n d i v i d u a l s  
and a g e n c i e s .  The UH/NPS U n i t  i s  r e s t r i c t i n g  i t s e l f  t o  t h e  Park  areas 
and immediate e n v i r o n s .  The work r e p o r t e d  above under d." i d e n t i -  
f i e s  some of t h e  e f f o r t .  However, a  s p e c i a l  e f f o r t  i s  b e i n g  made i n  
rcspccl L,> ~ h c  Kalapnna Extens ion  t o  extend and r e f i n e  our  knowledge o f  
t h e  s t o c k s  of r a r e ,  endangered and i n t e r e s t i n g  s p e c i e s  t h a t  might be l o s t  
by housing developments t h e r e i n .  
i t  was a l s o  f e l t  a  r e f e r e n c e  l i b r a r y  shou ld  b e  main ta ined  w i t h  t h e  he r -  
barium. 
e .  D e s c r i b e  t h e  C i t y  of Refuge f i s h  p o p u l a t i o n s  - and s k e t c h  a  
p l a n  f o r  t h e i r  p r e s e n t a t i o n  t o  t h e  p u b l i c .  
D r .  Le igh ton  Tay lor  of t h e  U.H. Coopera t ive  F i s h e r i e s  Uni t  and 
o t h e r  i c h t h y o l o g i s t s  propose t o  conduct a  su rvey  of t h e  f i s h  p o p u l a t i o n s  
o f  Honaunau sometime i n  November. A  p r o p o s a l  t o  o b t a i n  s u p p o r t  f o r  t h i s  
work h a s  been d r a f t e d  f o r  m o d i f i c a t i o n  and submiss ion  t o  o b t a i n  fund ing  
f o r  t h e  s t u d y  which must cover  t h e  s e a s o n s  a d e q u a t e l y  t o  p r o v i d e  informa- 
t i o n  t h a t  w i l l  b e  r e l i a b l e  f o r  management d e c i s i o n s .  The c o s t s  of t h i s  
s t u d y  a r e  beyond t h e  limits t h e  UH/NPS b a s i c  fund ing  w i l l  a l low.  
With D r .  A r t h u r  Reed of t h e  U n i v e r s i t y  Zoology Department,  c o n s i d e r -  
a t i o n  is  b e i n g  g i v e n  t o  i d e a s  f o r  i n t e r p r e t i v e  p r e s e n t a t i o n s  of t h e  
f i s h e s  used by t h e  o l d  Hawaiians.  
f .  Begin  t h e  l o c a t i o n  of s t o c k s  of t h e  r a r e ,  endangered and 
i n t e r e s t i n g  s p e c i e s  of Hawaii, d e s c r i b e  t h e i r  s t a t u s  and i n i -  
t i a t e  i n v e s t i g a t i o n s  of t h e i r  p r o p a g a t i v e  b i o l o g y  and n a t u r a l  
r e s e r v e  r e q u i r e m e n t s ,  s e e k i n g  t o  make t h i s  a  c o o r d i n a t e d  e f f o r t  
w i t h  such  a g e n c i e s  a s  t h e  S t a t e  D i v i s i o n  of F i s h  and Game, 
t h e  Bureau of S p o r t  F i s h e r i e s  and b o t h  t h e  Lyon and P a c i f i c  
T r o p i c a l  Gardens. 
S t u d i e s  a r e  under way by a  goodly number of competent i n d i v i d u a l s  
and a g e n c i e s .  The UH/NPS Uni t  i s  r e s t r i c t i n g  i t s e l f  t o  t h e  Park  a r e a s  
and immediate e n ~ r i r o n s .  The work r e p o r t e d  above under " p o i n t  d ."  i d e n t i -  
f i e s  some of t h e  e f f o r t .  However, a  s p e c i a l  e f f o r t  i s  b e i n g  made i n  
r c s p c c l  L C >  Lhc Kalapnna Extens ion  L O  ex tend  a n d  r e f i n e  our  knowledge oE 
t h e  s t o c k s  oE r a r e ,  endangered and i n t e r e s t i n g  s p e c i e s  t h a t  might b e  l o s t  
by housing developments t h e r e i n .  
Rare p l a n t  seeds  have been d i s t r i b u t e d  t o  t h e  Lyon Arboretum and 
t h e  P a c i f i c  T rop ica l  Botanica l  Gardens, e . g . ,  from t h e  pa tches  of Kau 
s i lverswords.  These were found i n  f lower by t h e  UH/NPS s i t e  manager 
during an e a r l y  September, 1974, v i s i t  t o  t h e  Kau Mountain a r ea .  The 
s i lverswords  were abundant t h e r e  and (F ron t i sp i ece )  i n  f u l l  bloom. 
The s i t e  manager a l s o  v i s i t e d  t h e  s i t e s  of t h e  t h r e e  t r e e s  of 
Hibiscidelphus h u a l a l a e n s i s  known t o  e x i s t  i n  t h e  wi ld .  One was dead, 
one nea r ly  dead and one i n  seemingly good condi t ion .  Seed was c o l l e c t e d  
and d i s t r i b u t e d  t o  t h e  Lyon Arboretum. 
g. Determine and d e f i n e  t h e  f a c t o r s  determining t h e  t e r r i t o r i a l i t y  
of t h e  endemic Hawaiian b i r d s  of Hawaii 's  Nat ional  Parks.  
The work of D r s .  S h e i l a  Conant and Andrew Berger i s  expected t o  
provide t e r r i t o r i a l i t y  informat ion  a s  t h e i r  work proceeds; though l i t t l e  
s p e c i f i c  progress  can b e  r epo r t ed  here .  Information on t h e  ranges of 
b i r d s  has  been extended by M r .  Eddie Smith, t h e  UH/NPS U n i t ' s  f a c i l i t i e s  
manager a t  Volcanoes. He has discovered on Keaoi I s l and  a t  Halape i n  
Volcanoes what appears  t o  be  a  new n e s t i n g  s i t e  of t h e  shearwater .  Live 
young were found (Fig. 2 )  o u t s i d e  t h e  n e s t s .  Rather than burrowing h e r e ,  
the  b i r d s  appear t o  have (Fig.  3) u t i l i z e d  c a v i t i e s  i n  t h e  pahoehoe l a v a  
a s  nes t ing  s i t e s .  This  ex tens ion  of range i s  t o  be r epo r t ed  i n  t h e  l i t e r -  
a t u r e  by M r .  Smith. 
F i g u r e  2 (above).  A n e s t l i n g  of t h e  s h e a r w a t e r  on t h e  mat of S ida  f a l l a x  
and photographed by M r .  Eddie Smith o u t s i d e  t h e  n e s t  on Kaoia I s l a n d  
F i g u r e  3 (below).  En t rance  t o  t h e  l a v a - b l i s t e r  c a v i t y  i n  t h e  rocks  on 
Kaoia I s l a n d  i n  which t h e  s h e a r w a t e r s  were  d i s c o v e r e d  n e s t i n g .  
AREA C 
BIOLOGICAL CONTROL AND CARRYING CAPACITIES 
a. Recommend c a r r y i n g  c a p a c i t y  f o r  v i s i t o r s  i n  some key a r e a s .  
Mrs. Ruth Gay of t h e  U.H.  Botany Department is  p l a n n i n g  a s t u d y  
o f  t r a i l  r e c o v e r y  i n  t h e  Hana R a i n f o r e s t  and Waihoi V a l l e y  r e g i o n s .  
The r e s u l t s  of  such  a  s t u d y  w i l l  presumably p rov ide  v a l u a b l e  d a t a  
a p p l i c a b l e  t o  t h e  a d j a c e n t  a r e a  o f  Kipahulu  Va l l ey .  Such a  s t u d y  must 
e x t e n d  o v e r  a  p e r i o d  of  s e v e r a l  y e a r s  and i t  w i l l  i n v o l v e ,  p e r h a p s ,  
two s i te  v i s i t s  p e r  y e a r .  I t  t a k e s  two t o  t h r e e  d a y s  t o  g e t  t o  t h e  
s i t e s  and r e t u r n .  The wea the r  canno t  b e  p r e d i c t e d  and t h u s ,  w i t h  prepa-  
r a t i o n  t i m e ,  a t  l e a s t  f o u r  weeks p e r  y e a r  must b e  budgeted a l o n g  w i t h  
s p e c i a l  l i g h t  g e a r .  A  p r o p o s a l  f o r  a  c o n t i n u i n g  s t u d y  of  t h e  Hana/Waihoi 
a r e a s  w i l l  b e  s u b m i t t e d  soon a f t e r  a n  i n i t i a l  su rvey  is  made, p e r h a p s  
i n  J a n u a r y  o f  t h e  coming y e a r .  No r e a d i l y  a c c e s s i b l e  p l a c e  can  b e  used 
f o r  g a t h e r i n g  t h i s  needed v i s i t o r  impact  i n f o r m a t i o n  f o r  t h e r e  i s  no 
a c c e s s i b l e  s i t e  comparable.  
C a r r y i n g  c a p a c i t y  c o n s i d e r a t i o n  h a s  been  g iven  t o  t h e  f o l l o w i n g  
s i z e a b l e  l i s t  of s i t e s .  Some of t h e s e  have been s e l e c t e d  by M r s .  Gay 
f o r  t h e i r  p o s s i b i l i t i e s  a s  s t u d y  s i t e s .  
C i t y  of Refuge 
- - - - - - - - - - - 
Areas 
- .- .. . . 
P a l a c e  Grounds 
PRELIMINARY LIST OF AREAS CONSIDERED FOR 
HUMAN CARRYING CAPACITY PROJECTS 
Pic:ni (: Area 
Grass  I s l a n d  i n  
Park ing  Lot 
intertidal Zone 
O f f s h o r e  Marine 
H a b i t a t s  
Honaunau Bay  
F i s h  Ponds 
Observa t ions  on Governing Fac to rs -  
B i o l o g i c a l :  l o s s  of ground c o v e r ;  d e s t r u c t i o n  
of p l a n t e d  v e g e t a t i o n  which b l o c k s  
o f f  former pathways,  
B i o l o g i c a l :  l o s s  of ground cover  r e s u l t i n g  i n  
e r o s i o n ;  p o s s i b l e  enhancement of 
koa h a o l e  by human d i s t u r b a n c e .  
B i o l o g i c a l :  i n v a s i o n  of n a t a l  r e d t o p  i n t o  
p l a n t e d  p i l i  g r a s s c o v e r  a s  r e l a t e d  
t o  t r ampl ing .  
B i o l o g i c a l :  r e d u c t i o n  of s h e l l  and u r c h i n  popu- 
l a t i o n s  by c o l l e c t o r s  
B i o l o g i c a l :  r e d u c t i o n  of c o r a l  and ornamental  
f i s h  p o p u l a t i o n s  by scuba d i v e r s ,  
s n o r k e l e r s  and o t h e r  c o l l e c t o r s .  
B i o l o g i c a l :  change i n  d i v e r s i t y  and amount of 
mar ine  l i f e .  from p o l l u t i o n  by  near-  
s h o r e  d w e l l i n g s  and from b o a t  
anchor ing  and l a u n c h i n g  a c t i v i t i e s .  
B i o l o g i c a l :  problems i n  e s t a b l i s h i n g  and main- 
t a i n i n g  a  d e s i r a b l e  f i s h  papula-  
t i o n  i n  t h i s  h i g h  u s e  a r e a .  
Q u a l i t y  of e x p e r i e n c e :  r e d u c t i o n  i n  a e s t h e t i c  
a p p e a l  by l i t t e r ,  s e d i m e n t a t i o n  and 
g e n e r a l  p o l l u t i o n .  
A r c h e o l o g i c a l  F e a t u r e s  P h y s i c a l :  w e a t h e r i n g  of rock  s t r u c t r l r e s .  
H i g h  Density-Use-Areas V i s i t o r  s a f e t y :  i n j u r y  from coconuts  f a l l i n g  
wi rh  'L'ree Cover f rom mature ,  th in - t runked  t r e e s  
which a r e  d i f f i c u l t  t o  p rune .  
Hale 0 Keawe and Other  Q u a l i t y  of e x p e r i e n c e :  crowding d u r i n g  high- 
High-Use Areas  u s e  p e r i o d s  by t o u r s  o r  o t h e r  
l a r g e  groups .  
B i o l o g i c a l :  i n t r o d u c t i o n  of e x o t i c  p l a n t  
d i s s e m i n u l e s  by v i s i t o r s .  
Hawaii Volcanoes Nat iona l  Park 
- 
Areas 
.- 
Observat ions on Governing Fac to r s  
- 
Kipuka Puaulu B io log ica l :  impact on b i r d s ,  r a r e  p l a n t s  and 
cave l i f e . .  
Red H i l l  Cabin on B io log ica l :  p r e d a t o r s  a t t r a c t e d  by human 
Mauna Loa garbage i n  v i c i n i t y  of dark- 
rumped p e t r e l  b reed ing  s i t e s .  
Olaa Fo re s t  B io log ica l :  impact on ground cover  and 
e p i p h y t i c  r egene ra t i on  i n  w e t  
f o r e s t .  
Devas ta t ion  T r a i l  B io log ica l :  i n t r o d u c t i o n  of e x o t i c  p l a n t  
d i sseminules .  
Thurston Lava Tube B io log ica l :  impact on t r a i l s i d e  n a t i v e  p l a n t s ;  
es tab l i shment  of t r a i l s i d e  e x o t i c  
p l a n t s  i n  trampled a r e a s .  
Qua l i t y  of experience:  n o i s e  of crowds i n  
l a v a  tube.  
End of Chain of C r a t e r s  Sa fe ty  and q u a l i t y  of exper ience :  t r a f f i c  
Road conges t ion  and vo lcan i c  fumes. 
Chain of C r a t e r s  Sa fe ty  and q u a l i t y  of exper ience :  danger of 
Over looks f a l l i n g ;  park ing  conges t ion .  
Campground and p i c n i c  Qual i ty  of exper ience :  mix ture  of e x o t i c  and 
a r e a s  (Kipuka Nene, n a t i v e  p l a n t s ;  n o i s e ;  l a ck  of 
Namakani Pa io)  pr ivacy  when f u l l y  occupied. 
Back count ry  
Bus r o u t e s  
Phys i ca l :  l i m i t e d  water  supply ;  damage t o  
a r c h e o l o g i c a l  f e a t u r e s .  
Qual i ty  of exper ience :  crowding a t  Volcano 
House and Park Headquarters 
dur ing  lunch hours .  
Halemaumau and Qual i ty  of exper ience  and s a f e t y :  crowding and 
Uwekahuna Overlooks fumes dur ing  e r u p t i o n s .  
Kilauea M i l i t a r y  Camp Qual i ty  of exper ience :  concen t r a t i on  of f a c i l i -  
t i e s  and overn ight  v i s i t o r s  i n  
r e l a t i v e l y  open landscape  near  
c a l d e r a .  
Steaming C l i f f s  
Tree Molds 
Phys i ca l ,  b i o l o g i c a l  and s a f e t y :  d e s t r u c t i o n  of 
geo log ica l  and b i o l o g i c a l  e n t i t i e s  
and danger of f a l l i n g  i n  a r e a  e a s i l y  
a c c e s s i b l e  t o  Volcano House and 
KMC pa t rons .  
Phys i ca l :  d e s t r u c t i o n  by v i s i t o r s .  
Hawaii Volcanoes Na t iona l  Park ( c o n t l d )  
Areas Observat ions on Governing Fac to r s  
Puulaa Pe t rog lyphs ,  Phys i ca l :  wea ther ing ,  vandalism. 
Mauna I k i  F o o t p r i n t s ,  
Kamoamoa Vi l l age ,  
Wahaula Heiau 
Sulphur Banks Phys ica l :  t rampling and c o l l e c t i n g .  
Haleakala  Nat iona l  Park 
-- ----- - - -. -
Areas 
Summit Area 
Kalahaku Overlook 
C r a t e r  T r a i l s i d e s  
C r a t e r  Campgrounds 
Observat ions on Governing Fac to r s  
- 
Bio log ica l :  l o s s  of s c a t t e r e d  p l a n t  cover n e a r  
museum and comfort f a c i l i t i e s ;  
a t t r a c t i o n  of p e t r e l  p r e d a t o r s  by 
human a c t i v i t i e s ;  t rampling of 
p e t r e l  burrows. 
B io log ica l :  c o l l e c t i o n  and t rampling i n  s i l v e r -  
sword popula t ion .  
B io log ica l :  t rampling around s i lversword  popula- 
t i o n s ;  i n t r o d u c t i o n  of e x o t i c  p l a n t  
d i sseminules  by humans and h o r s e s  
l ead ing  t o  t h e  replacement of 
n a t i v e  t r a i l s i d e  f l o r a  by e x o t i c s .  
B io log ica l :  d i r e c t  and i n d i r e c t  impact on nene 
and p e t r e l  h a b i t a t s ;  spread of 
e x o t i c  p l a n t s ;  impact of camping 
on n a t i v e  and e x o t i c  vege t a t i on .  
Qual i ty  of experience:  crowding a t  cab ins  and 
campsi tes .  
Kipahulu and Upper Hana B io log ica l :  es tab l i shment  and permanency of 
e x o t i c  p l a n t  s p e c i e s ;  op t imal  f r e -  
quency and i n t e n s i t y  of t r a i l  use  
i n  terms of ground cover.  
Seven Pools  Sa fe ty :  swimming; d iv ing .  
Hosmer's Grove Qua l i t y  of exper ience :  p r ivacy ,  non-natural  
landscape.  
Sandalwood Parking Space B io log ica l :  specimen c o l l e c t i n g .  
b. I n v e s t i g a t e  t h e  r a r e  t r e e  a r e a  of Kaupo P a l i ,  - Haleakala ,  t o  
determine why t h e  t r e e s  a r e  no t  reproducing. 
It i s  recognized t h a t  experiments a r e  needed t o  determine t e n a b i l i t y  
of D r .  N. P. Kefford ' s  hypotheses s e t  f o r t h  i n  Technical  Report No. 1, 
t h e  Prel iminary Report. This  p r o j e c t  has  languished t o  d a t e  f o r ,  i n  
comparison t o  o t h e r s ,  i t  seems t o  have f a r  l e s s  urgency. 
c .  Complete t h e  Hiiaka f i r e  burn  s tudy  i n  Hawaii Volcanoes a s  a 
con t inua t ion  of t h e  work r epor t ed  i n  t h e  1969 Of f i ce  of 
Natura l  Science S tud ie s  annual  r e p o r t .  
Because t h e  reg ion  o r i g i n a l l y  s t u d i e d  by D r .  G a r r e t t  Smathers is s o  
a l t e r e d  by t h e  1969-current vo lcan ic  a c t i v i t y  (See Fig. 4 ) ,  t h e r e  would 
b e  l i t t l e  c o n t i n u i t y  between t h a t  which has  been a l r eady  s tud ied  and any 
ensuing s t u d i e s .  Thus, D r .  Smathers has  concluded t h i s  s tudy.  
A resume of in format ion  on t h e  gene ra l  a r e a  was prepared by 
M r .  Rick Warschaur emphasizing t h e  s p e c i e s  endangered w i t h i n  t h i s  gene ra l  
a r e a  of t h e  Park. H i s  va r ious  obse rva t ions  a r e  l i s t e d  under t h e  follow- 
i n g  s e c t i o n  headings: 
1 )  Desc r ip t ion  of f i r e b u r n  and vege ta t ion  
2)  E f f e c t s  of F i r e  
3) Damage and recovery 
4) Exot ic  competi t ion 
5) Burned a r e a  ske tches  
6)  Animals i n  survey a r e a  
7 )  Trees r a r e  o r  uncommon i n  t h e  survey a r e a  ( t h e r e  a r e  s p e c i f i c  
subsec t ions  on: Alphi tonia  ponderosa, Antidesma platyphyllum, 
A.  - pulvinatum, Bobea t imonio ides ,  Dracaena au rea ,  Myrsine 
l a n a i e n s i s ,  Pe lea  -r a d i a t a ,  Pi t tosporum s p p . ,  Rauvolf ia  

sandwicens is ,  Reynoldsia sandwicensis ,  Santalum e l l i p t i c u m  
Tet rap lasandra  hawa i i ens i s  and Xylosma hawa i i ens i s . )  
8) Notes on o t h e r  p l a n t s  
9 )  Recommendations f o r  management concerning:  a )  2500' Kalapana 
t r a i l  k ipuka ,  b )  Te t r ap l a sand ra  a r e a ,  c )  F i r s t  Kipuka Ka'u 
of Naulu, d )  Naulu and e )  o t h e r  a r ea s .  
I n  t h e  above, t h e r e  a r e  many s u b j e c t s  considered t h a t  w i l l  p rov ide  
management d i r e c t i o n .  Some of t h i s  in format ion  w i l l  be  of obvious va lue  
i n  making cho ices  concerning f i r e  c o n t r o l ,  whereby r a r e  and endangered 
s p e c i e s  should be given p r i o r i t y  f i r e  c o n t r o l  p r o t e c t i o n  f a r  beyond t h a t  
a f fo rded  t h e  more common v e g e t a t i v e  cover.  The d e s i r a b i l i t y  of con t ro l -  
l i n g  e x o t i c  p l a n t s  and f e r a l  animals ,  such a s  r a t s  and p i g s ,  i s  c l e a r l y  
expressed ;  goa t s  c u r r e n t l y  pose no problem i n  t h i s  a r ea .  
F i r e s  s t a r t e d  from t h e  Mauna Ulu-Alae l a v a  f lows ,  spread  over l a r g e  
p o r t i o n s  of t h e  open Metrosideros  f o r e s t  i n  t h e  survey a r e a ,  mainly i n  
a  broad patchy swath down a long  and below t h e  Kalapana T r a i l  t o  Hole i  
P a l i ,  and ou t  a  b i t  from t h e  flow edges.  M o r t a l i t y  of Metrosideros  was 
moderate t o  heavy, e s p e c i a l l y  among t h e  s m a l s t o  medium-sized t r e e s ,  
and t h e r e  was very  heavy damage t o  n a t i v e  shrubs.  The t o t a l  e f f e c t  was 
t o  provide much s u n l i t  space and exposed s o i l .  Because n a t i v e  shrubs  
a r e  g e n e r a l l y  slow t o  r e v e g e t a t e  such an a r e a ,  many e x o t i c  s p e c i e s  have 
been given a  chance t o  g e t  s t a r t e d ,  some i n c i d e n t l y  and o t h e r s  i n v a s i v e l y .  
Add i t i ona l  p r e s s u r e s  from goat  browsing and p i g  d igg ing  make t h e  revege- 
t a t i o n  process  even more d i f f i c u l t  and t h e  s o i l  f u r t h e r  d i s t u r b e d ,  
pos s ib ly  f avo r ing  t h e  s t r o n g  es tab l i shment  of t h e  h a r d i e r  e x o t i c s  such 
a s  Andropogon, Psidium and Lantana a t  t h e  expense of t h e  n a t i v e  vegeta-  
t i o n  elements .  
A few endemic dry f o r e s t  t r e e s  a r e  now p resen t  i n  t h e  Park i n  sma l l  
numbers. Their  l o c a t i o n s  w i t h i n  t h e  survey a r e a  and ad jacent  range and 
t h e i r  genera l  a s s o c i a t i o n s  wi th  o t h e r  t r e e s  have been noted f o r  probable  
propagat ion cons ide ra t ions  l a t e r .  Seeds and a  few c u t t i n g s  were taken  
from t h e s e  and o t h e r  n a t i v e  p l a n t s .  
It i s  recommended t h a t  Park Se rv i ce  e f f o r t s  i n  management of t h e  
survey a r e a  emphasize c o n t r o l  of noxious p l a n t s  and f e r a l  animals ,  a t  
l e a s t  i n i t i a l l y .  Co l l ec t ion  of propagat ing  m a t e r i a l  from s e l e c t e d  
s p e c i e s  and some p l a n t i n g  should be done i n  a  d e l i b e r a t e  manner i n  care-  
f u l l y  s e l e c t e d  a r e a s  u t i l i z i n g  seed s t o c k  from t h a t  s p e c i f i c  a r e a .  
d .  Update and extend t h e  v e g e t a t i v e  dynamics of t h e  1959 Kilauea- 
I k i  e r u p t i o n ,  record ing  t r e n d s  s i n c e  1968 of a  succes s iona l  
na tu re .  
A p u b l i c a t i o n  r e s u l t i n g  from t h i s  s tudy  by D r s .  D i e t e r  Mueller- 
Dombois and G a r r e t t  Smathers w i l l  b e  i ssued  soon through t h e  Nat iona l  
Parks Science Center .  
e .  Other p r o j e c t s  a s  opportune t o  a v a i l a b l e  personnel  and t ime 
r e s t r a i n t s .  
1 )  Res to re  o l d  Hawaiian f i s h  ponds a t  C i t y  of Refuge 
Most of t h e  l a rge r - s i zed  T i l a p i a  have been se ined  out  of 
t h e  f i s h  ponds; carn ivorous  s p e c i e s  of f i s h  were introduced t o  f u r t h e r  
reduce t h e  remaining s tocks  of T i l a p i a .  However, t h i s  l a t t e r  method 
has  not  been s u c c e s s f u l ;  hence, t h e  ponds w i l l  be  f i l l e d  wi th  sand.  
L a t e r ,  t h e  sand can e a s i l y  be removed. The ponds, be ing  sma l l ,  can be 
handled t h i s  way r e l a t i v e l y  inexpens ive ly .  Thei r  extremely i r r e g u l a r  
h o l e - f i l l e d  lava s l ~ o r e s  prevent  success  of many more obvious procedures .  
2) Se t  up a  microf i lm l i b r a r y  of p e r t i n e n t  documents, r e p o r t s  
and a r t i c l e s  f o r  t h e  Hawaii Na t iona l  Parks  w i th  accompany- 
i n g  i n d i c e s .  
M s .  Frances Jackson,  U.H. A r c h i v i s t ,  h a s  been working on a  
Hawaii Nat iona l  Parks  b ib l i og raphy  l is t  wi th  r e f e r e n c e  t o  r e p o r t s  of 
a l l  types .  She i s  submi t t ing  a  l ist  of b i b l i o g r a p h i e s  concerning t h e  
n a t u r a l  h i s t o r y  a s p e c t s  of Hawaii 's  Nat iona l  Parks .  Along wi th  t h i s ,  t h e  
UHINPS Unit  i s  coopera t ing  wi th  a  computer s t o r a g e  and r e c a l l  b i b l i o -  
graphy development o f  D r .  K i m  Bridges.  This  is a  p a r t  of t h e  computerized 
d a t a  system, t h e  s p e c i f i c  a r e a  of which i s  t h e  e c o l o g i c a l  b ib l i og raphy  
f o r  t h e  s t a t e .  
3) Monitoring of v e g e t a t i o n  recovery i n  goa t  exc losu re s  i n  
Volcanoes and on Puu Huala la i .  
On 21 June 1974, a  t r i p  t o  Hua la l a i  was arranged w i t h  M r .  
Norman Carlson,  r e p r e s e n t a t i v e  of t h e  Bishop E s t a t e  owned l and ,  i n  o r d e r  
t o  view s e v e r a l  goa t  and sheep exc losu re s  cons t ruc t ed  on t h e  proper ty .  
Two members of t h e  UHINPS U n i t ' s  s t a f f  p a r t i c i p a t e d .  Most n o t a b l e  about 
t h e  one-to-one-and-a-half-year-old exc losu re s  is t h e  e x t e n s i v e  cover of 
v e g e t a t i o n  e x h i b i t e d  w i t h i n ,  compared t o  t h e  pauc i ty  of v e g e t a t i o n  
e x t e r n a l  t o ,  t h e  exc losu re s .  A monitor ing program h a s  been e s t a b l i s h e d  
f o r  t h i s  r eg ion  r ega rd ing  r a t e s  of n a t u r a l  succes s ion  and d i v e r s i t y  of 
p l a n t  s p e c i e s ,  a  s t udy  which w i l l  b e  of  va lue  t o  s i m i l a r  monitor ing pro- 
grams now e x t a n t  a t  Volcanoes. 
4 )  P i g  c o n t r o l  methods r e l a t i v e  t o  Kipahulu Val ley.  
Contact  was made wi th  Haleakala  Nat iona l  Park o f f i c i a l s  f o r  
d i s cus s ions  on p i g  c o n t r o l  a t  Kipahulu. The s p e c i f i c  measures d i s cus sed  
inc luded  1 )  shoo t ing  p i g s  on a  cont inuous b a s i s ,  2) po isoning ,  
3) b i o l o g i c a l  c o n t r o l  and 4 )  t r app ing .  Although t h e  use of a  s e l e c t i v e  
b a i t i n g  program us ing  a  poison would be t h e  most e f f e c t i v e  i n  e l imina t -  
i ng  the  p i g  popula t ions ,  t h e  impact of i t  on t h e  environment i n  gene ra l  
must be considered.  Poss ib ly ,  t h e  b e s t  a l t e r n a t i v e  method i s  t o  make 
use  of t rapping  techniques.  P r e s e n t l y ,  a  t r a p  has  been developed 
(Fig.  3) and t e s t e d  i n  Kulani Fo res t  near  Volcanoes where p i g s  a l s o  
c o n s t i t u t e  a  problem wi th  t h e  n a t i v e  vege ta t ion .  Other methods do 
no t  promise more than  lowering t h e  popula t ions .  P repa ra t ions  f o r  appl ica-  
t i o n  of p i g  c o n t r o l  methods and t h e i r  development have been d iscussed  
va r ious ly  ( see  above, e - g . ,  i n  desc r ib ing  p rov i s ion  of f i e l d  f a c i l i t i e s  
on Maui I s l a n d ) .  
Quite  f r a n k l y ,  t h e  UH/NPS Unit i s  concerned t h a t  t r app ing  o r  
hunt ing  could q u i t e  poss ib ly  be  a s  damaging t o  Kipahulu through introduc-  
t i o n  of e x o t i c s  a s  i t  would b e  p r o t e c t i v e  i n  s t a b i l i z i n g  t h e  p i g  popula- 
t i o n s  a t  a  lower l e v e l .  It i s  reputed t h a t  hunt ing  i n  t h e  lower p a r t  of 
t he  v a l l e y  encourages the  f r equen t  r e l e a s e  of excess  domestic p igs .  
The use of poison of s e l e c t e d  n a t u r e  could remove t h e  p i g s  completely 
wi th  no o t h e r  s i g n i f i c a n t  e f f e c t s .  Th i s ,  with e l imina t ion  of hunt ing  
and some fenc ing  could s a f e l y  e l i m i n a t e  p i g s  a s  a  t h r e a t  t o  t h i s  very  
r a r e  n a t i v e  Hawaiian vege ta t ion .  
5) Goat c o n t r o l  program f o r  Haleakala .  
It is not  c e r t a i n  i f  goa ts  c o n s t i t u t e  a  s i g n i f i c a n t  problem, 
s i n c e  1 )  no r e l i a b l e  e s t ima te s  of goat  popula t ion  a r e  a v a i l a b l e  and 2) 
no q u a n t i t a t i v e  d a t a  a r e  a t  hand p e r t a i n i n g  t o  s i lversword  r educ t ion  by 
goa ts .  In  t h e  l a t t e r  i n s t a n c e ,  i t  i s  f e l t  by t h e  Pa rk ' s  personnel  t h a t  
v i s i t o r  impact has  a g r e a t e r  i n f luence  on s i l ve r swords  than have the  goa ts .  
Furthermore, t h e r e  is  an i n t e r e s t  on t h e  p a r t  of t h e  Park employees and 
l o c a l  c i t i z e n r y  i n  preserv ing  t h e  t r a d i t i o n  t h a t  has  a r i s e n ,  of course  i n  
European t imes,  of t hese  he rds  be ing  a v a i l a b l e  t o  hunt ing.  I n  any case ,  
t h e  popula t ions  a r e  low and reputedly  kept  s t a b l e  by hunt ing.  
The few goa t s  i n  t h e  grass land  between t h e  Upper Hana Ra in fo re s t  
and the  Park should be e l imina ted  a s  soon a s  p o s s i b l e  and should be 
prevented from becoming re -es tab l i shed .  
6) Rat and mongoose problems a t  Haleakala.  
Both r a t s  and mongooses have been observed t o  f e a s t  on t h e  
eggs of t h e  p e t r e l ,  a  burrow-nesting sea  b i r d .  Since t h e  p e t r e l  l a y s  
only one egg each yea r ,  i n  t ime, t he  in f luence  of r a t s  and mongooses 
may have a  marked impact on t h e i r  popula t ions .  Cur ren t ly ,  smal l - sca le  
monitor ing of c e r t a i n  a c t i v e  n e s t i n g  s i t e s  i s  be ing  conducted by 
Haleakala Nat iona l  Park personnel .  I t  has been suggested,  however, t h a t  
more d e t a i l e d  research  be  devoted t o  t h i s  problem by p r o f e s s i o n a l  
personnel  from the  Un ive r s i t y  of Hawaii. 
7) Exot ic  p l a n t  c o n t r o l  a t  Haleakala.  
Cur ren t ly ,  t h e r e  a r e  a t tempts  t o  r e s t r i c t  t h e  spread of 
ironwood t r e e s ,  primroses and o t h e r  e x o t i c s  by removal. Pr imroses,  i n  
p a r t i c u l a r ,  tend t o  be t h e  g r e a t e s t  nuisance and most widespread of 
t h e  e x o t i c s  a t  Haleakala.  This  is  l a r g e l y  a  case  of management manpower 
being a v a i l a b l e .  
8) Goat c o n t r o l  a t  Volcanoes 
Goat popula t ions  a t  Volcanoes have been reduced through con- 
t inued hunt ing  and goat d r i v e l c a p t u r e  methods i n  t h e  fenced a r e a s .  This  
is  a  sp lendid  example of good Park management. Complete e r a d i c a t i o n  
of t he  goa t s  may no t  be  p o s s i b l e ,  however, due t o  va r ious  popula t ion  
pres su re s  and l o g i s t i c a l  problems. It i s  u n l i k e l y  t h a t  t h e  few goa t s  
remaining w i l l  have a s i g n i f i c a n t  impact on t h e  environment 's  v e g e t a t i o n  
and they can be  moved even tua l ly .  
9 )  Ethnobotany 
The Lyon Arboretum w i l l  be  pub l i sh ing  a  book on Hawaiian 
Ethnobotany, t h e  i l l u s t r a t i o n s  be ing  provided,  i n  p a r t ,  by t h e  UH/NPS 
Unit .  This  m a t e r i a l  was formerly only a v a i l a b l e  a s  compounded i n t o  
bookle t  form from s h e e t s  handed o u t  i n  t h e  classroom. It i s  a n t i c i p a t e d  
t h e  work w i l l  b e  of va lue  t o  t h e  i n t e r p r e t i v e  e f f o r t s  of t h e  ranger-  
n a t u r a l i s t s .  It should a l s o  assist i n  management and, i n  t h e  c a s e  of 
Puukohola Heiau, r e s o t r a t i o n  of t h e  Hawaiian s cene  where a  need f o r  
such informat ion  has  been expressed.  
10)  Phenology of Acacia koa 
The r egene ra t i on  o r  reproduct ion  responses  of koa t o  f e r a l  
animals ,  e x o t i c  i n s e c t s  and o t h e r  changes wrought by man is  c r i t i c a l  
in format ion  f o r  Park w i l d l i f e  management. Thus a  r e c e n t l y  i n i t i a t e d  
UH/NPS p r o j e c t  ha s  been t h e  con t inua t ion  of a n  e f f o r t  i n i t i a t e d  by t h e  
IBP p r o j e c t .  One hundred e i g h t y  koa s e e d l i n g s ,  l oca t ed  i n  t h e  Kilauea 
Fo re s t  e se rve  have been marked and placed i n  f i v e  s e p a r a t e  c l a s s e s  based 
upon s i z e .  I n i t i a l  no t e s  on substratum, canopy cover ing ,  l i g h t  expo- 
s u r e ,  p l a n t  cond i t i on ,  h e i g h t  and whether t h e  p a r t i c u l a r  p l a n t  w a s  a  
s e e d l i n g  o r  sucker  were recorded.  Regular ly  recorded informat ion  
inc ludes  d a t a  on i n s e c t ,  p i g  and r a t  damage. These s e e d l i n g s  a r e  moni- 
t o r ed  every t h r e e  months and t h e  p r o j e c t  i s  a n t i c i p a t e d  as cont inu ing  
f o r  a  per iod  of f i v e  years .  
11) Phenology of  Metrosideros  c o l i n a  
Every t h r e e  months, 180 o h i a  s e e d l i n g s  a r e  monitored i n  
t h e  same f a s h i o n  a s  above and i n  t h e  same a r e a  a s  t h e  koa s eed l ings .  
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a .  Map t h e  zones of h igh  b o t a n i c a l  va lues  i n  t h e  Kalapana 
Extension of H.V.N.P. 
T ransec t s ,  through t h e  Kalapana Extension,  a r e  now be ing  mapped f o r  
t h e i r  b i o l o g i c a l  va lues .  This  expansion of t h e  coverage from j u s t  t h e  
b o t a n i c a l  w i l l  no t  b e  completed u n t i l  w e l l  i n t o  1975 and s i n c e  02-year 
funds a r e  be ing  used f o r  t h e  work, no f u r t h e r  r e p o r t  i s  provided he re .  
b .  Advance toward completion of t h e  geo log ica l  mapping of 
Haleakala  C r a t e r  N.P. 
D r .  Gordon MacDonald r e c e n t l y  completed t h e  necessary  f i e l d  work. 
P a r t  of t h e  mapping h a s  been completed cover ing  i n  p a r t i c u l a r  t h e  out- 
s i d e  s l o p e s  of t h e  c r a t e r .  This  i s  i n  possess ion  of t h e  Haleakala  
N.P.S. s t a f f  i n  i t s  pre l iminary  form. The remainingmapping, l a r g e l y  
t h e  a r e a  i n s i d e  t h e  c r a t e r ,  can b e  completed i n  a  very  few weeks bu t  i t  
is  very  hard  f o r  D r .  MacDonald t o  g e t  such s u i t a b l y  long f r e e  pe r iods  
f o r  t h e  concen t r a t i on  necessary.  
c .  Begin p r e p a r a t i o n  of a t l a s e s  of b i o e c o l o g i c a l  in format ion  -
f o r  t h e  C i ty  of Refuge and Haleakala .  
Beginning wi th  t h e  assembling of a  few s e l e c t  b i b l i o g r a p h i e s  from 
l o c a l  s o u r c e s ,  t h e s e  p r o j e c t s  have begun. Fu r the r  in format ion  on t h e s e  
a r e a s ,  a e r i a l  photographs and geo log ica l  d a t a  a r e  l i kewi se  be ing  gathered 
The above p r o j e c t s ,  "b" a s  w e l l  a s  "e" and "f" below and a l l  a c t i v i t i e s  
recorded concerning Kipahulu Valley,  t h e  Upper Hana Ra in fo re s t  and 
Waihoi Val leys ( t h e s e  l a t t e r ,  t h e  NSF-sponsored s tuden t  p r o j e c t s  l e d  
by John Kargaard) a r e  t o  e i t h e r  b e  combed f o r  in format ion  o r  a r e  be ing  
used f o r  planning t h e  02-year a c t i v i t i e s  on t h e s e  a t l a s e s .  
d. Begin i n t e g r a t i o n  of p re sen t  IBP s tudy  d a t a  - i n t o  a n  ecosystems 
computer modeling system. 
The a v a i l a b l e  d a t a  a r e  c u r r e n t l y  be ing  a s s imi l a t ed  i n t o  a  d a t a  bank 
a t  t h i s  t ime. The p r o j e c t  i n  gene ra l  i s  be ing  turned over t o  t h e  NPS . 
Science Center  otherwise.  However, s e e  next  p r o j e c t .  
e .  P l an  f u r t h e r  s tock tak ing  and i n i t i a t e  in-depth ana lyses  of 
p r e s e n t l y  mapped ecosystems f o r  in-depth modeling and predic-  
t i v e  purposes,  e s p e c i a l l y  i n  r e s p e c t  t c  t h e  Kipahulu Reserve 
a s  t h e  i n i t i a l  s t e p  toward determining i t s  opt imal  r o l e  i n  t h e  
Park system based on and assembling t h e  p r e s e n t l y  a v a i l a b l e  
informat ion .  
The 02-year p r o j e c t  w i l l  completely reorganize  and, under a d i f f e r -  
e n t  o rgan iza t ion ,  cont inue  work toward t h i s  p r o j e c t ' s  o b j e c t i v e s .  The 
UH/NPS Uni t ,  a s  p a r t  of i t s  01-year program, i s  making Hawaii Research 
Center f a c i l i t i e s  and personnel  a v a i l a b l e  f o r  rounding o u t  o r  extending 
the  IBP da t a .  Much of t h i s ,  i nc lud ing  completion of t h e  Hawaii Research 
Center f a c i l i t i e s ,  i s  02-year a c t i v i t y .  
f .  - Develop d e s c r i p t i o n s  and map t h e  i n t e r t i d a l  zone - on Hawaii 
Volcanoes Nat iona l  Park coas t .  
An a d  hoc marine resource  committee has  been formed t o  d i scuss  and 
- -- 
p l a n  what should he done a long  Honaunau and H.V.N.P. c o a s t l i n e s  i n  
rcspect  t o  t h e  Utl/NPS U n i t ' s  o b j e c t i v e s .  The committee now inc ludes :  
D r s .  Dennis DeVaney, P h i l l i p  H e l f r i c h ,  Al i son  Kay, Robert Kinzie ,  
John Randal l ,  Arthur Reed, John Stimson and Leighton Taylor ;  Mssrs. 
Robert B a r r e l  (N.P.S. S t a t e  D i r e c t o r ) ,  Robert Chamberland (N.P.S. 
a r c h i t e c t ) ,  Eddie Smith ( s i t e  manager, Hawaii Research Center ,  UH/NPS 
Uni t )  and Fred B a l l  ( r e sea rch  a s s o c i a t e ,  UH/NPS Uni t ) ,  wi th  D r .  
M. S. Doty, ex o f f i c i o .  
The p r i n c i p a l  p o i n t s  d i scussed  were: 1 )  i n i t i a t i o n  of an  inventory 
of Nat iona l  Park a q u a t i c  resources  a long  t h e  c o a s t l i n e  of Volcanoes 
and Honaunau; 2)  development of an i n t e r p r e t i v e  program concerning 
a q u a t i c  resources  of Honaunau Bay and 3) t h e  prospect  of des igning  
r e sea rch  p r o j e c t s  regard ing  t h e  marine environment i n  Volcanoes and 
Honaunau . 
It goes without  say ing  t h a t  t h i s  p a r t i c u l a r  reg ion  f e a t u r e s  some 
of the  most b e a u t i f u l  c o r a l  and a s soc i a t ed  b i o t a  i n  a l l  of t h e  i s l a n d s ;  
hence i t  would seem d e s i r a b l e  t o  i n s t a l l  a program a t  one of t h e  Parks 
t h a t  w i l l  h i g h l i g h t  them. However, t h i s  should be done i n  such a  way 
t h a t  t h e  end r e s u l t  w i l l  no t  d e t r a c t  from o r  be  incongruous wi th  t h e  
Park ' s  main purposes which, a t  Honaunau, i s  emphasizing t h e  h i s t o r i c a l .  
Attempts t o  ga in  informat ion  about v i s i t o r  ca r ry ing  capac i ty ,  
e s p e c i a l l y  a t  such p l aces  a s  Honaunau and, t o  a l e s s e r  e x t e n t ,  Halape, 
a r e  needed. A pre l iminary  v i s i t  t o  Halape on t h e  Volcanoes shore  was 
made by M r .  Eddie Smith. This  a r e a  may be  s u f f e r i n g  from t h e  impact 
of v i s i t o r s  who a r e  endeavoring t o  l i v e  o f f  of t h e  land a s  much a s  possi-  
b l e .  I n  a d d i t i o n ,  s p e c i f i c  p r o j e c t s  regard ing  t h e  marine ecology of 
t hese  a r e a s  and o t h e r s  w i t h i n  t h e  N.P. boundaries  should be  welcomed. 
' I ' l ~ c b r c .  is  vc.ry 1 i t  t le hard b i o l o g i c a l  in f  orrnation known of t h e  Volcanoes 
c o a s t l i n e .  A s tudy of t h e  Halape a r e a  completed by M r .  Vernon Brock 
and D r .  R. W. H i a t t  has  not  been loca t ed .  However, t h e r e  a r e  a t  l e a s t  
two e a r l i e r  s t u d i e s  of t h e  Honaunau a r e a .  
I n  r e spec t  t o  Honaunau, D r .  Leighton Taylor has  prepared a  
proposa l  t o  enumerate and desc r ibe  t h e  ethology of t h e  f i s h  popula t ions .  
D r .  Arthur Reed is p a r t i c u l a r l y  i n t e r e s t e d  i n  i n t e r p r e t i n g  t h e  Hawaiian 
usages of i n v e r t e b r a t e s  and f i s h e s .  There a r e  i n i t i a l  p l ans  f o r  s e v e r a l  
members of t h e  Resources Group t o  v i s i t  Honaunau i n  January i n  order  t o  
both f i l l  some informat ion  gaps, i n t roduce  some members t o  t h e  Park and 
i n i t i a t e  development of the  02-year s c i e n t i f i c  program f o r  the  Park.  
APPENDIX 1 
edi ted  by Wayne Gagne, B. P. Bishop Museum 
LIST OF RARE AND ENDANGERED (SOME POSSIBLY EXTINCT) SPECIES OF 
TERRESTRIAZ, ARTHROPODS I N  THE HAWAIIAN ARCHIPELAGO 
Because our knowledge of the  i n s e c t  fauna of t h e  i s l a n d s  i s  s t i l l  
very incomplete and i n s u f f i c i e n t ,  and f i e l d  and systematic s t u d i e s  on a l l  
groups of arthropods have not been extens ively  continued t o  d a t e ,  i t  i s  
d i f f i c u l t  t o  determine what species  a r e  e x t i n c t ,  r a r e  and endangered. 
The following p a r t i a l  l i s t ,  therefore ,  can only be based on assumptions 
and was compiled pr imar i ly  from (1) a s soc ia t ions  of n a t i v e  i n s e c t s  on 
r a r e ,  l o c a l  o r  e x t i n c t  p l a n t s  recorded i n  t h e  l i t e r a t u r e ;  ( 2 )  re ferences  
such a s  Fauna Hawaiiensis, Proceedings of the  Hawaiian Entomological 
Society,  Forest  Entomology i n  Hawaii and the  Insec t s  of Hawaii s e r i e s ;  
(3) c o l l e c t i o n s  i n  the  Bishop Museum; (4) species  formerly present  i n  
now o b l i t e r a t e d  ecosystems and (5) from consu l t a t ions  with l o c a l  exper t s  
on the  various groups. 
AMPHIPODA: T a l i t r i d a e :  n.q.n.sp. Kauai cave amphipod Orchest12 
kaalae Barnard Kaala, Oahu a t  l e a s t  30 
n. sp. endemic t o  Hawaii (about 114 wor ld ' s  
t a l i t r i d  fauna).  Many spp. probably now 
e x t i n c t  o r  s o  r a r e  w i l l  be missed i n  
current  survey. 
ARANEIDA: Lingphiidae: Meioneta gagnei Gertsch Maui ex lava  tube 
- 
Lycosidae : Adelocosa anops Gertsch Kauai ex lava tube 
Lycosella hawaiiensis  Simon 
L. kalukani  Simon Kauai 
- 
Syroloma minor Simon main i s l ands  
S. major Simon 
- 
Oonopidae: Enjone s tygu i s  Gertsch Hawaii 
COLEOPTERA: Anobiidae: Holcobius pikoensis  Perkins Oahu on Drypetes 
phyl lanthoides  
P. (Parac ly tar lus)  abnormis (Sharp) Hawaii 
- 
on Metrosideros 
Cereambycidae: Plagithmysus (Peleithmysus) a l a n i  G r e s s i t t  
West Maui on Pelea 
P. ( s .  s t r . )  annectens (Sharp) Kauai on 
- - -  
Acacia koa - - - -
P. (Neoclytarlus) bidensae G r e s s i t t  Hawaii 
on Bidens 
P. (Nesithmysus) b r i d w e l l i  Perkins Oahu on 
- 
Pelea 
P. (Neoclytarlus) c l av ige r  (Sharp) Hawaii 
- 
on Acacia & 
P. (s .  s t r . )  decorus Perkins Hawaii 
- - -  
COLEOPTERA: Cerambycidae: - P. (Aeschrithmysus) dubaut ianus G r e s s i t t  & 
Davis Maui 
(Peleithmysus) -- e l l u s  G r e s s i t t  Maui on 
Dubautia 
( s .  g.) e legans  Sharp Hawaii 
(Peleithmysus) f o r b e s i  Perk ins  Maui on 
Pe l ea  
( s .  e.) fo rbes i anus  G r e s s i t t  Kauai (g. s t r . )  f r a c t u s  Pe rk ins  Molokai 
(Pelei thmysus)  h a a s i  Perk ins  Oahu on 
Pe l ea  
( ~ E e e n w e l l i  G r e s s i t t  6; Davis Hawaii 
on Santalum 
( s .  s.) i gno tus  Pe rk ins  Kauai Eleaocarpus (s. str .  ) koae G r e s s i t t  & Davis Maui 
- -  -
Acacia koa 
-
s t r . )  kohalae Pe rk ins  Hawaii (5. -
(s. s t r . )  k r a u s s i  G r e s s i t t  & Davis Hawaii 
- 
( s .  s t r . )  kuhnsi Pe rk ins  Oahu P ip tu rus  (s. - z.) - l a n a i e n s i s  Sharp Lanai 
Metrosideros  
( P a r a c l y t a r l u s )  l a t i c o l l i s  (Sharp) Maui 
on Acacia koa (s. - s t r . )  l o n g i c o l l i s  Pe rk ins  Maui 
(Neocly ta r lus )  mezoneuri (Swezey) Hawaii 
on Mezoneuron 
( s .  e.) muir i  Perk ins  Oahu P o n t e r i a  
( s .  s t r .  ) nihoae Pe rk ins  Nihoa Euphorbia .- (z. - z.) - p a l u d i s  Perk ins  Kauai 
( s .  E . )  permundus Sharp Kauai on Bokea 
( P a r a c l y t a r l u s )  p i p t u r i c o l a  (Perk ins)  Maui 
on P ip tu rus  
(5. G. )  platydesmae Perk ins  Hawaii on 
~ l a t ~ d e s m a  
( P a r a c l y t a r l u s )  podagricus (Perk ins)  
Hawaii 
(5.  G.) p o l y s t i c t u s  Perk ins  Kauai on 
Cryptocarya 
P. (s. s t r . )  ~ u l v i l l a t u s  Karsch Maui on 
- .- - 
 - -  
Metrosideros  
P. ( s .  s t r . )  r u b i  Perk ins  Maui on Rubus 
- - -  -
-- 
P. (g. str .  ) s i m p l i c i c o l l i s  Sharp Hawaii 
- - -  
P. ( s .  s t r . )  s imi l l imus  Perk ins  Maui on 
- - -  
P i p t u r u s  
P. (5 .  E.) s p e c u l i f e r  Sharp Maui 
- 
P. (5. G. ) su lphurescens  Sharp Hawaii on 
- 
Urera 
P. (Neocly ta r lus )  s u p e r s t e s  (Zimmerman) Oahu 
- 
P. ( s .  s t r . )  swezeyi Pe rk ins  Hawaii 
- 
P. ( ~ e ~ c h r i t h m ~ s u s )  swezeyi G r e s s i t t  & Davis 
- 
Maui Argyroxiphium 
P. (Nesithmysus) s y l v a e  G r e s s i t t  W .  Maui on 
-- 
Pe lea  
-- 
P. - ( s .  . - s t r . )  v i c i n u s  Sharp Hawaii on -. Pelea  
COLEOPTERA: Cridae:  -- Cis - vagans Perk ins  Nihoa 
COLEOPTERA: Curcul ionidae:  Deinocossonus ~ e s i o t e s  Perk ins  Oahu 
Dryophthorus d i s t inguendus  Perk ins  Laysan 
Dryot r ibus  mimetic= Horn Laysan 
Heteramphus f i l i c u m  Pe rk ins  Oahu Cibotium spp. 
Macrancylus l i n e a r i s  LeConte Laysan 
0 .  odemus breviscopum Perk ins  Nihoa 
- 
0.  e r r 0  Perk ins  Nihoa 
- -  
0.  l aysanen i s  Fullaway Nihoa, Necker, Laysan 
- 
0 .  necke rens i  Pe rk ins  Necker 
- 
Pentharthrum b lackburn i  Sharp Laysan 
P . p r i t c h a r d i a e  Pe rk ins ,  Nihoa 
- 
Rhyncogonus b i fo rmis  P e r k i n s ,  Necker 
R .  b l ackburn i  Sharp Oahu 
- 
R. b r v a n i  Perk ins  Lavsan 
- 
R .  exsu l  Perk ins  Nihoa 
- -  
R .  f r e y c i n e t i a e  Pe rk ins  Oahu 
- 
R .  gif fardi  Sharp Hawaii 
- 
R. keobe l e i  Pe rk ins  Oahu 
- 
R .  l aha inae  Pe rk ins  Maui 
- 
l a n a i e n s i s  Pe rk ins  Lanai  
molokaiensis  Pe rk ins  Molokai 
mutatus  Pe rk ins  Oahu 
obso le tu s  Perk ins  Oahu 
o l e a e  Perk ins  Oahu 
s e g n i s  s e g n i s  Pe rk ins  Oahu 
s e g n i s  f o r d i  Zimmerman Oahu 
s h a r p i  Pe rk ins  Molokai 
s implex g o s s y p i i  Zimmerman Oahu 
squamiger Perk ins  Kauai 
s t y g i u s  Perk ins  Kauai 
s y l v i c o l a  Pe rk ins  Kauai 
t u b e r c u l a t u s  Perk ins  Kauai 
v i t t a t u s  Perk ins  Kauai 
w e l c h i i  Perk ins  Oahu 
COLEOPTERA: Dermestidae: Labrocerus n. sp .  Necker Nihoa 
E l a t e r i d a e :  Eopenthes ambiguus Blac-kburn 
E.  arduus Sharp 
- 
E. a u r a t u s  Sharp Molokai 
- 
E.  c e l a t u s  Sharp Molokai 
- 
E. cognatus  Sharp Hawaii 
- 
E .  d e b i l i s  Sharp Oahu 
- 
E. decep to r  Sharp Molokai 
- 
E.  f u n e b r i s  Sharp Kauai 
- 
E. germanus Sharp Oahu 
- 
E. k a u a i e n s i s  Sharp Kauai 
- 
E.  mut icus  Sharp Kauai 
- 
E. p a l l i p e s  Sharp Oahu 
- 
E .  p l e b i u s  Sharp Lana i  
-
E.  p o l i t u s  Sharp Maui 
- 
E. tarsalis  Sharp Kauai 
- 
E. t i n c t u s  Sharp Hawaii 
- 
E. u n i c o l o r  Sharp Kauai 
- 
I t o d a c n u s  n o r i c o r n i s  Van Zwabuvenburg Necker 
I. paradoxus  Van Zwabuvenburg Necker 
- 
H i s t e r i d a e :  A c r i t u s  n .  s p .  Necker 
Lucanidae:  ~ ~ t e r o c y c h u s  h o n o l u l u ~ n s i s  (Waterhouse) Kauai 
P r o t e r h i n i d a e :  P r o t e r h i n u s  abundans P e r k i n s  Nihoe 
P r o t e r h i n u s  a lyxiaePerkins  L a n a i ,  Molokai 
P. a n t i q u u s  P e r k i n s  Kauai 
- 
P. a r h o p a l u s  P e r k i n s  Maui 
- 
P. a s t e l i a e  P e r k i n s  Oahu 
- 
P. a t e r  P e r k i n s  Hawaii  
- -  
P. b r e v i f o r m i s  P e r k i n s  Lana i  
- 
P. b r y a n i  P e r k i n s  Nihoa 
- 
P. b r y o x a e  P e r k i n s  Molokai 
- 
P. cogna tus  P e r k i n s  Kauai 
- 
P. comes P e r k i n s  Maui 
- -  
compactus P e r k i n s  Oahu 
coprosmico la  P e r k i n s  Oahu 
c r a s s i c o r n i s  P e r k i n s  Kauai 
c r i s t a t u s  P e r k i n s  Oahu 
c u n e a t u s  P e r k i n s  Maui 
d e b i l i o r  P e r k i n s  Maui 
d e b i l i s  Sharp Oahu, Hawaii 
desquamatus P e r k i n s  Hawaii 
d e t r i t u s  Sharp L a n a i  
P.  e c h i n o i d e s  P e r k i n s  Molokai 
- - 
P. e l e g a n s  P e r k i n s  Maui 
- 
P. e r y t h r o d e s  P e r k i n s  Molokai 
- 
P. euops P e r k i n s  Oahu 
- 
P. euphorb iae  P e r k i n s  Oahu 
- 
P. eurhopa lus  P e r k i n s  Kauai 
- 
P. eurhvnchus P e r k i n s  Hawaii 
- A- 
P. f u s c i c o l o r  P e r k i n s  Maui 
- 
P. g i g a s  P e r k i n s  Kauai 
- 
P. h a w a i i e n s i s  P e r k i n s  Hawaii 
-
- --- - 
P. hemich lorus  P e r k i n s  Maui 
- 
P.  h e t e r o t a r s u s  P e r k i n s  Molokai 
- 
P. homeochromus P e r k i n s  Kauai 
- 
P. h u m e r a l i s  Sharp Maui 
- 
P. i m p r e s s i s c u t u s  i m p r e s s i s c u t u s  P e r k i n s  Oahu 
-
P.  imp^-essiscutus n u d i o r  P e r k i n s  Oahu 
- 
P. i n s i g n i s  Sha rp  L a n a i  
- 
P. kahanae  P e r k i n s  Oahu 
- 
P. k a m p t a r t h r u s  P e r k i n s  Oahu 
- 
P. l a n a i e n s i s  S h a r p  L a n a i  
- 
P. l a t i c o l l i s  B lackburn  Oahu 
- 
P. l a t i c o r n i s  P e r k i n s  Kauai  
- 
P. l e c o n t e i  Sha rp  Maui 
- 
P. l e i o r h y n c h u s  P e r k i n s  Oahu 
- 
P. l e p t o p h y a s  P e r k i n s  Kauai  
- 
P. l e p t o t h r i x  P e r k i n s  Oahu 
- 
P. l e u c o t h o r a x  P e r k i n s  Molokai  
- 
P. l i n e a r i s  B l a c k b u r n  Kauai  
- 
P. l o n g i c o r n i s  S h a r p  L a n a i  
- 
P. l o n g i s e t u s  P e r k i n s  Oahu 
- 
P. m a c u l a t u s  P e r k i n s  Maui 
- 
P. m a l e s p r e t u s  P e r k i n s  Oahu 
- 
P. m e g a l o t a r s u s  P e r k i n s  Maui 
- 
P. m i c r o t a r s u s  P e r k i n s  Maui 
- 
P. moes tus  P e r k i n s  Oahu 
- 
P. mor ibundus  P e r k i n s  Molokai 
- 
P.  n e g l e c t u s  P e r k i n s  Kauai  
- 
P. o b s c u r u s  c h r y s u s  P e r k i n s  Oahu 
- 
P. ~ e r s i m i l i s  P e r k i n s  Maui 
- 
P. p l a t y g o n i o i d e s  P e r k i n s  Oahu 
- 
P. platygonias P e r k i n s  Oahu 
- 
P. r o b u s t u s  B l a c k b u r n  Oahu 
- 
P. r u f i c o l l i s  P e r k i n s  Maui 
- 
P. s c u t a t u s  B l a c k b u r n  Kauai  
- 
P. s h a r p i  P e r k i n s  Maui 
- 
P.  s q u a l i d u s  P e r k i n s  Kauai  
- 
P. s t e r n a l i o i d e s  P e r k i n s  Maui 
- 
P. swezey i  P e r k i n s  Oahu 
- 
P. t a n t a l i  P e r k i n s  Oahu 
- 
P. t u b e r c u l i c e p s  P e r k i n s  Maui 
- 
P .  v u l c a n u s  P e r k i n s  Hawai i  
P. x a n t h o x y l i  P e r k i n s  Oahu 
- 
DIPTERA: A s t e r i i d a e :  B r y a n i a  b i p u n c t a t e  A l d r i c h  Nihoa 
D o l i c h o p o d i d a e :  Campsicnemus m i r a b i l i s  (Grimshaw) Oahu 
D r o s o p h i l i d a e :  D r o s o p h i l a  l a n a i e n s i s  Grimshaw L a n a i  
Empididae : Chersodromia  - h a w a i i e n s i s  Melander  Oahu 
HETEROPTERA: Lygaeidae: Metrarga obscura Blackburn Hawaii 
Neseis (Trachynysius) a l t e r n a t u s  
-- 
Usinger Kauai ex. Te t r ap l a sand ra  
kaua i ens i s  
N. (Leionysius)  h a l e a k a l a e  (Perk ins)  
- 
Nesoclimacias l a n a i e n s i s  (Kirkaldy)  
Molokai, Lanai  
Nesocrypt ias  v i l l o s a  (B. White) 
Kauai, Oahu 
Nysius f r i g a t e n s i s  Usinger French 
F r i g a t e  Shoals  
N. f u l l a  wayi Usinger Laysom, L i s i a n s k i ,  
- -  
P e a r l  & H e r m e s  
N. n ecke rens i s  Usinger Necker 
- 
N. n ihoae  Usinger Nihoa 
- 
N. su f fusus  Usinger Nihoa 
- 
Oceanides b ryan i  Usinger Hawaii 
0.  p e r k i n s i  Usinger Oahu 
- 
0.  rugos iceps  Usinger Kauai e x  Te t r ap l a sand ra  
- -
kaua iens i s  
Mesoveliidae: Speovel ia  n. sp .  Hawaii 
M i r  i d a e  : C y r t o p e l t i s  (Engytatus)  p h y l l o s t e g i a e  
Carvalho & Usinger Oahu 
C.  (E.) n. sp .  Oahu 
- 
Kalania  hawa i i ens i s  (Kirkaldy)  Lanai  
Kalania  n. sp .  Oahu 
Nesiomir is  n .  spp. Te t r ap l a sand ra  
Or thoty lus  n. s p .  Oahu Abut i lon  
Or thoty lus  n .  sp .  Oahu Urera kaa lue  
P s a l l u s  n. sp .  Niihau Myoporum 
P s a l l u s  n. sp.  Oahu Urera kaa lue  
Sarona n. sp.  Kauai Myoporum 
Sulamita  n. sp .  Oahu Fagara 
Sulamita  n. sp .  Kauai Fagara k a u a i e n s i s  
Nabidae: Nabis n .  sp .  Nihoa 
Reduviidae: Empiocoris pu lchrus  (Blackburn) Oahu 
Nes id io l e s t e s  i n s u l a r i s  Kirkaldy Oahu 
N. r o b e r t i  Wygodzinsky Kauai 
- 
N. se l ium Kirkaldy Hawaii 
- 
N. n. sp .  Hawaii ( cave rn i co l a s )  
- 
S a i c e l l a  s m i t h i  Usinger Maui 
S. u s i n g e r i  Wygodzinsky Kauai 
- 
Rhopalidae: Ithamar annectans Van Duzee Oahu, Maui, 
Hawaii 
I. hawai iens i s  Kirkaldy a l l  i s l a n d s  
- 
HOMOPTERA: C ix i idae  : Ol ia rus  c o n s i m i l i s  G i f f a rd  Kauai 
0. d i s c r i p a n s   if f a r d  Oahu 
- 
0 .  l i h u e  G i f f a r d  Kauai 
- -  
0.  myoporicola G i f f a r d  Oahu ex Myoporum 
- -
0. ~ r i o l a  Fennal Maui 
- - -- 
0. l a n a i e n s i s  G i f f a r d  Lanai 
- 
Delphacidae: Neso re s t i a s  F i l i c i c o l a  Kirkaldy Oahu 
ex  Cibotium 
~ e s o s g n e  a c u t a  (Muir) Maui ex  Cvrtandra 
., 
Nesosydne b r i d w e l l i  (Muir) M G ~  -- e x  
Argyroxiphium -- v i r e s c e n s  
Nesosydne cy r t and rae  Muir Maui ex  Cyrtandra 
N. c y r t a n d r i c o l a  Muir Hawaii e x T y r t a n d r a  
- 
N. kusche i  (Muir) Kauai ex ~ F t a n d r a  
- 
Nesodyne l e a h i  (Kirkaldy)  X a h u  - ex  Lipochaeta  
ca lycosa  
Nesosydne long ipes  (Muir) Maui ex Cyrtandra 
N. s u l c a t a  (Muir) Maui ex  c y r t a Z r a  
- - -
Nesosydne sp .  (Muir) Maui ex  Argyroxiphium 
Nesothoe gould iae  ~ i r k a l d ~ - o a h u  - ex  Cyrtandra 
HYMENOPTERA: Bethyl idae:  Sclerodermus n ihoaens i s  Timberlake Nihoa 
Co l l e t i dae :  Nesoprosopio pe rk ins i ana  Timberlake Nihoa 
Encyrt idae:  Anagyrus n. sp .  Necker 
Enpelmidae: Enpelmus n ihoaens i s  Timberlake Nihoa 
Sphecidae: Deinomimesa hawa i i ens i s  Perk ins  
D. punae Perk ins  
- 
Ectemnius nesocrabro  b ideco ra tu s  Perk ins  
Hawaii 
E. (Oreocrabro) c u r t i p e s  (Perk ins)  Hawaii 
- 
E. (0. ) f u l v i c r u s  (Perk ins)  Hawaii 
- 
E. (Nesocrabro) g i f f a r d i  Yoshimoto Hawaii 
- 
E. ( 0 . )  ha l eaka l ae  (Perk ins)  Maui 
- - 
Nesom k a u a i e n s i s  Perk ins  
N. p e r k i n s i  Yoshimoto 
- 
N. imesa s c i o p t e r y x  Perk ins  
- -  
Vespidae : Odynerus n i i h a u e n s i s  Yoshimoto Niihau 
0.  s o r o r  Perk ins  Niihau 
LEPIDOPTERA: Carposinidae:  Heterocrossa v i r i d i s  Walsingham Oahu Cyrtandra 
Gelechidae: Thyrocopa n. sp.  
Noctuidae: Agro t i s  b ryan i  (Swezey) Nihoa 
A. evanescens (Rothschi ld)  Lavsan 
- 
A. f a s c i a t u s  (Rothschi ld)  Laysan 
- 
A. k e r r i  Swezey French F r i g a t e  Shouls 
- -  
A. l aysancus i s  (Rothschi ld)  Laysan 
- 
A. p r o u l l a r i s  Meyrick Laysan 
- 
Helicoverpa confusa Hardwick main i s l a n d s  
Hypena l aysanens i s  - (Swezey) Laysan 
LEPTDOPTERA: Noctuidae:  - H e l i c o v e x a  -- -- - minula  - . Hardwick L i s i a n s k i  
H .  - p a l l i d a  --- Hardwick Nohoa, Necker 
Chenopodium oahuense - 
G r a c i l a r i i d a e :  P e t r o c h r o a  n e c k e r e n s i s  Swezey Necker 
P h y c i t i d e a :  Rhynchephes t i a  --- r h a b d o t i s  Hampson Maui on 
Argyroxiphium - sandwicense  
P r y a l i d a e :  ~ e a l ~ l e ~ t a  l a y s a n e n s i s  - (Swezey) Laysan 
~ a r ~ a r o n i i  cyanomichla  -- Meyrick Oahu, 
Hawai i ,  Kauai ,  Molokai -- ex 
Pseudomorus b runon iana  
-- - 
Margaronia  e x a u l a  (Meyrick) Oahu, Hawai i ,  
- 
Maui, Molokai ,  Kauai ,  ex Rauwolf ia  spp .  
Orniodes asaphombra Meyrick Oahu, Molokai ,  
~ a u i i  e x  ~ X n v i l l e a  - adscendens  -
P h l y c t a e n i a  K c r o s s a  Meyrick Oahu, Maui, 
Kauai e x  c y r t i n d r a  
-
Tamsica n .  s p .  Nihoa 
P y r a n s t i d a e :  Ocobia dryadopa (Meyrick) Laysan 
Sph ing idae  : Tinostoma s m a r a g d i t i s  (Meyrick) "Green 
Sphinx of  ~ a u a F  
C e l e r i o  w i l s o n i  p e r k e n s i  Swezey Oahu 
T o t r i c i d a e :  Capua oheoheana Swezey Kauai on 
T e t r a p l a s a n d r a  k a u a i e n s i s  
C .  p t e r o t r o p i a n a  Swezey Kauai on 
- 
T e t r a p l a s a n d r a  k a u a i e n s i s  
C. r e y n o l d s i a n a  Swezey Oahu Gn Reynolds ia  
- -  -
NEUROPTERA: Hemerobiidae:  -- Nesothauma h a l e a k a l a e  P e r k i n s  Maui 
P s e u d o p s e c t r a  cookerrum Zimmerman Maui 
---
P. l o b i p e n n i s  P e r k i n s  Maui 
- -- 
P. swezeyi  Zimmerman Kauai 
-- 
P. u s i n g e r i  Zimmerman Hawaii 
- - 
Myrmeleontidae:  - Eido leon  p e r j u r u s  (Walker)  Oahu, Molokai 
E ido leon  n. s p .  Kauai 
Pseudococcidae:  C lav icoccus  e r i n a c e u s  F e r r i s  Nihoa e x  
-- -- 
P r i t c h a r d i a  
C .  t r i b i l u s  F e r r i s  Oahu 
- 
Phyl lococcus  o a h u e n s i s  (Ehrhorn)  Oahu 
-p--- 
Pseudococcus ~ e l e a e  B e a r d s l e v  Oahu 
I _  I
P. - n. s p .  Necker 
P. n .  s p .  Laysan 
- 
ODONOTA : Coenagr ion idae ,  
Zygoptera :  Megalagr ion b l a c k b u r n i  McLachlan Molokai ,  
Maui , Lana i  and I!awaii 
M. jugorum ( P e r k i n s )  L a n a i ,  Maui 
-- 
M. o a h u e n s i s  McLachlan Oahu 
- - 
ORTHOPTERA: Gry l l i d e a :  Caconemobius s c h a u i n s l a n d i  -- - - ( A l f l a n )  Molokai  
C ,  n .  s p .  
L e ~ ~ t ~ o g r y l l u s  d e c x t o r  P e r k i n s  Oahu 
- --- -- 
P x n a t h o g g l l u s  e G i e t u s  P e r k i n s  Maui 
- - -- 
Thaumatogry l lus  v a r i e g a t u s  -- - P e r k i n s  Kauai 
Te t  t i g o n i i d a e  : Banza -- -- n i h o a e  ~ e b a r d  Nihoa 
Conocephaloides  remotus (Walker) Maui, 
-
L a n a i ,  Hawaii  
STREPSIPTERA: E l e n c h i d a e :  --- Elenchus  - melan ias  -- - - - P e r k i n s  
THY SANURA : M a c h i l i d a e :  Mach i lo ides  --- -- h e t e r ~ o s  - ( S i l v e s t r i )  
a l l  i s l a n d s  
M. - p e r k i n s i  ( S i l v e s t r i )  Kauai 
.- 
ZORAPTERA: Zorotypus  swezeyi  C a u d e l l  Kauai 
- -- ex Koa, ~ e t r - o s i d e r o s ,  S t r a u s s i a  
Thysanura ,  Neurop te ra ,  H e t e r o p t e r a ,  S t r e p s i p t e r a  and Hymenoptera compiled 
by W. C .  Gagne, e d i t o r .  
Odonata ,  O r t h o p t e r a ,  Z o r a p t e r a  and L e p i d o p t e r a  compiled by S. Nakata and 
W. C .  Gagne. 
Homoptera compiled by J. Beards ley  and S.  Nakata.  
C o l e o p t e r a  compiled by G. A. Samuelson and W .  C .  Gagne 
D i p t e r a  compiled by D .  E. Hardy and F.  Howarth. 
O t h e r  Arthropoda compiled by W .  C.  Gagne and F. G .  Howarth. 
